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GRAVEL SCREENING AND WASHING PLANTS. 


Gravel is a material which is largely used for 
a variety of purposes in engineering works, but 
pank gravel in its natural condition contains 
sand and pebbles (or stone) in very varying pro- 
portions, and also usually contains too large a 
proportion of sand, loam or clay to make it suit- 
able for use without some treatment. With the 
growing use of gravel for concrete work, there is 
an increasing demand for screened and washed 
gravel, so as to ensure a@ clean material and a 
better proportioning of sizes in the aggregate 
than can be obtained by 


bleway. Here it is automatically dumped into a 
hopper, the top of which is closed by a screen 
of bars forming a mesh of about 6 x 6 ins. The 
few large stones retained on this are thrown out. 
The gravel falls through this screen upon an in- 
clined belt conveyor, 250 ft. long. The belt is of 
canvas 24 ins. wide, and has given excellent serv- 
ice, having been in use some three years. It is 
painted every season, as a mechanical protection. 

This conveyor delivers the material at the head 
of a hopper where a stream of water from a 4-in. 
pipe is delivered directly upon it from above. This 
washes it through the first preliminary screen, 


the use of bank gravel. 
The dusty and dirty char- 
acter of much of the or- 
dinary gravel used for 
railway ballast has also 
led to some use of wash- 
ing and screening pro- 
cesses for gravel for 
this purpose. Sometimes 
this gravel is used for 
the entire bed of ballast, 
while in other cases it is 
used as a top dressing 
to keep down the dust 
and to maintain the track 
in better surface. 


AMERICAN SAND & 
GRAVEL CO.’S 
PLANTS. 

The American Sand & 

Gravel Co., of Chicago, 

operates twelve sand and 

gravel pits in different 
parts of Illinois and In- 
diana, and three of these 

(at Camp Lake, Carpen- 

tersville and St. Charles) 

are equipped with gravel 
washing plants. The 
largest of these is at St. 

Charles, and has a capac- 

ity of output of about 

600 cu. yds. of treated 

stavel per 10-hour day. 

This company will sup- 

bly an average of about 

~ cars daily until De- 
cember to fill its contract 
for 125,00) cu. yds. of 

—s for the monolithic reinforced concrete 

Warehouse of Montgomery Ward & Co., in Chi- 

tr The use of gravel in place of stone in this 
ding \as adopted after extensive tests and 


‘“estigat\ons by the architect and engineers. 
conv any has at St. Charles about 40 acres 
"nderlaid by a bed of gravel from 30 to 
The With but a thin cover of stripping. 
te one 's very hard. A view of the plant is 
Wn in ‘\g. 1. The gravel is excavated by a 
set of 83 cu. ft. capacity, handled by 
tri Ww. The cut is made on the outgoing 
-cket is then raised vertically, and 


© <vity to the other end of the ca- 


delivers to the inclined belt conveyor. 
then goes to the cylindrical bins.) 


GRAVEL WASHING PLANT AT ST. CHARLES, ILL. tet 
A ight is th i f th vating cableway. The cableway bucket, on which the men are standing, 
1M Sanvert ‘the inclined t pom Bt the head of the latter is the washing apparatus, and the material Stephens-Adamson Mfg. 


the sand and water passing away down a waste 
flume. This first screen is a conical drum, with 
its axis horizontal. The rejections fall through a 
chute to an Austin crusher, the product of which 
is elevated by a bucket conveyor and returned to 
the washing hopper. The washed gravel from the 
first screen is separated into four sizes by being 
passed down an inclined chute and in succession 
over four flat screens. At the Elgin plant, how- 
é¢ver, whose product is also absorbed by this 
company, four conical screens similar to the first 
are arranged in a series of steps connected by 
short chutes which enter the larger (open) end 
of the next screen below, The material passing 
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through the mesh is thus delivered to the next 
screen. The material retained slides down the 
inclined face of the screen and falls out at the 
larger end, being discharged into a chute deliv- 
ering it to the storage bin. 

The washed and screened gravel from the sev- 
eral stages is delivered by chutes into four ver- 
tical cylindrical steel bins 14 ft. diameter and 40 
ft. high. These stand between two railway tracks 
on foundations of concrete (reinforced with pieces 
of old steel cable and other waste metal), and 
have spouts for delivering the contents into cars 
on either track. The bins are filled with coarse 

_. stone to the level of the 
spouts, and each has a 
capacity of 110 cu. yds. 
above that level. The 
sizes as graded by the 
screens at this plant are 
2-in., 1-in., %-in., and 
\%-in. down to sand. A 
few years ago all gravel 
rejections were put in 
waste piles at the pits, 
but owing to a growing 
demand, the entire prod- 
uct of these gravel wash- 
ers is now being used. 
One thing in its favor is 
that all dust is washed 
out and that 75% is either 
granite, trap rock, quartz 
or other hard material, 
which is claimed to be 
preferable to pure lime- 
stone, especially when 
used in fireproofing for 
buildings. 

The conveyors and 
crusher are operated by 
rope-transmission from a 
100-HP. Corliss engine, 
while the excavator is 
handled by a hoisting en- 
gine mounted near the 
discharging end of the ca- 
bleway. The entire 
equipment, with the ex- 
ception of the crusher and 
the storage bins, was 


Co., of Aurora, Ill. 
STEWART-PECK SAND CO.’S PLANT. 

The Stewart-Peck Sand Co., of Kansas City, 
Mo., is now operating a large gravel washing 
plant at Horatio, Ark. The machinery was built 
and erected by the company. The gravel in this 
case contains such a considerable proportion of 
clay that it was practically useless for railway 
ballast until the washing process was used. The 
bed is about 20 ft. deep and is underlaid by an 
8-ft. stratum of calico clay. A 2-yd. Bucyrus 
steam-shovel is used, and the material is loaded 
into 1%-yd. dump cars. A mule team hauls three 
of these cars to the washer plant, where the 
gravel is dumped into a tank or trough. 
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The washer, shown in Fig. 2, consists of two only slightly from the vertical, and the material satisfactory and economical, howeve, have 
hexagonal troughs or “logs,” 18 ins. diameter and which passes through each rolls down an in-_ stationary washing plant independ of - 
18 ft. long. In each of these is a shaft with clined platform to the next one. That held by excavating machinery. This plant at one 
flukes or blades set spirally so as not only to agi- the screen falls direct to the bin above the load- time used to handle gravel for ba! for the 
tate and churn the gravel, but also to feed it for- ing track. The sand which passes all the screens Kansas City Southern Ry. and the azo ‘ 
ward to the delivery end of the cylinder. The two goes to a settling device, where the water is Alton Ry. It was described and ij) -at,, in 
troughs are slightly inclined, the receiving end drained out, and then to a storage bin. The our issue of Feb. 18, 1904. ‘ 
being 6 ins. lower than the delivery end. The screens are specially made from piano wire. On many large rivers the dredging | nd and 
troughs are enclosed in a tank or box, and above Bi gravel for commercial purposes is ried es 
and between them is a 5-in. water pipe having ge extensively, the sand being usuall, © mest 
%-in. holes 3 ins. apart.” These streams of water \ WY important product. Such gravel eae 
are directed into the troughs, and the water cleaner than bank gravel, and receiy. 4. ac), 
passes off at the lower ends, with the clay in so- = ae 8 NS : ing in the process of dredging, whet). by suc. 
lution. The water is pumped through an 8-in. — Elevator tion dredges or ladder dredges. This | pecially 
pipe line about a mile in length. the case when cutter heads and hydrau. jets ap, 
From the upper end of the trough the gravel used to loosen the material. For dreds)» ears, 
falls into a chute which delivers it to an inclined | Bins gravel, with a small percentage of sa), e lad- 
bucket conveyor discharging into the elevated i| WH der dredge is often more successful tho» + he sy, 
storage bins. The gravel is not screened, but tion dredge. In some cases, a pucks: 
in size it ranges from \%-in. to 3 ins. The loading | | excavator is used, the bucket travelinc an in 
track for railway cars passes underneath the Po — clined boom extending over the wai: 1) 
bins. The plant is driven by a 100-HP. engine, 8'x 16 Floor 1H boom is carried by a tower or frame wh; tray. 
and requires 20 men in its operation. 14°C.t0C. : a els on rails laid along the bank. Th. ijateria) 
The plant has a capacity of 120 to 130 cu. yds. ! 
per hour. It cost about $25,000, and the company Ss 
makes a profit from ballast sold at 40 cts. per cu. > ——— 
yd., but considers that the process could not be loading Elk % | 
Track 
economically employed for an output of less than _Yy_ 
to 600 yds. per day. About 400,000 cu. yds. “Discharge Chute, Slope 2:1 
of washed gravel have been furnished to the . Side Sfievcetier. 
Kansas City Southern Ry., and some has also ’ s 
been used for commercial purposes. It is used ie ' 
by the railway for ballast and concrete, and also bf ~ 
for covering the floors of its solid-floor trestles thy i a: [> 
to protect them from fire due to cinders from the ph Washer ean 
engines. The floor is made of ordinary bridge H | ib 
ties laid close together, with the rails spiked uh 
to them in the usual way, and is then covered ' : 
with about 3 ins. of gravel. Fig. 3 shows the i oO | 
form of ballast cross-section employed with this ie ' 
LAKE SHORE & MICHIGAN SOUTHERN He 
RY. PLANTS. Washer 
Screened and washed gravel has been used for 
ballast for more than two years, mainly west of b ee . 
Toledo, and is giving excellent servéce. That 
which has been used so far, however, is only K : 
for the first 6-in. lift of the track, covering the os dredged by any of these methods may be ée- 
old ballast of ordinary gravel... The track will be livered direct to barges (or to cars by the third 
given another lift or raise this year with the YS L method), or it may be first screened and washed 
washed gravel. This material will be given a : lei 
good trial, but we are informed that broken stone P Soe WILL THE PAVING MATERIALS OF THE PRESENT BE 
will probably be adopted as the standard, at ‘pix = USED IN THE CONSTRUCTION OF THE PAVEMENTS 
least east of Toledo. The road is now commenc- Ene J ‘il F 
ing the use of stone ballast at the Buffalo end of News Pars OF THE FUTURE ?* 


the line. The company operates two gravel 
plants at South Bend and Pleasant Lake, Ind. 
The capacity is such as to handle the entire out- 
put from a 75-ton 3%-yd. steam shovel at the 
pit, so as to furnish as great a quantity of 
screened ballast as the shovel could furnish of 
unscreened ballast. This eliminates the tendency 
to use ordinary gravel on account of insufficient 
supply of the better material. The capacity is 
about 2,000 tons per day (150 to 200 cars). The 
drop-bottom cars from the gravel pit are run upon 
a track having two hoppers, into which the ma- 
terial is dumped. From each hopper an inclined 
link-belt conveyor carries the gravel to the 
top of a trestle or frame about 50 ft. high and 
delivers it at the head of a chute 6 ft. wide and 
S ft. long. Down this it is washed by a jet of 
water, from an 8-in. pipe having a wide flat noz- 
zle, so that the stream of 

water covers the width 

of the chute. A prelimi- 

nary screen removes all 

stones over 2 ins. in size. 

At one of the plants - 
this is a bar screen; at 
the other revolving 
screen is used. The re- 
jections from this fall 
through chutes to a 
crusher, the product from 
which is elevated by a bucket conveyor to the 
washing chute. The material passing the bar 
sereen goes first to a %-in. screen, then 4%-in., 
and, finally, a double screen having a 3-16-in. 
and \W-in. mesh close together. These are sta- 
tionary flat screens, 8S and 10 ft. wide, inclined 


Half Section on Bank. 


FIG. 2. GRAVEL WASHING PLANT AT 
HORATIO, ARK. 
Stewart-Peck Sand Co., Kansas City, Mo. 


The washed gravel, ready for use, costs from 
23 to 30 cts. per cu. yd., while the cost of stone 
ballast is from 50 to 75 cts. The washed gravel 
represents 40 to 65% of the raw gravel, the bal- 
ance being sand that passes all the screens. It 
has been stated that the gravel originally used 
for ballast contained from 50 to 70% of sand. 
It not only made a very dusty track, but it was 
difficult to maintain the track in surface, as the 
rain washed out the fine sand, causing continual 
settlement. 

MISCELLANEOUS PLANTS, 

The Pugh portable plant for excavating and 

washing gravel consists of apparatus mounted on 


Half Section in Cut. 


FIG. 3. CROSS-SECTION FOR BALLAST OF WASHED GRAVEL; 
KANSAS CITY SOUTHERN RY. 


cars and moved slowly along a track parallel 
with the face of the gravel pit. The excavator is 
a scraper-bucket handled by a long boom pro- 
jecting from the side of the front car, and this 
delivers the gravel to the screening, crushing 
and washing apparatus. It has been found more 


By GEORGE W. TILLSON,} M. Am. Soc. ©. E 


When one remembers that thirty years ago there was 
not a mile of the standard pavements of to-day in ex- 
istence in America, is it strange that the thinking engi- 
neer wonders what new developments in street pave- 
ments will take place during the next thirty years? Wi) 
the principal changes be in the materials used, in the 
methods of using them, or both? 

The perfect pavement has never been constructed. The 
speaker has no hesitation in stating that municipal e0- 
gineers in charge of pavements have failed to solve sat- 
isfactorily the problem presented to them. In most con- 
structive work, any result can be obtained if sufficient 
funds are available. An architect can build any kind 
of a residence desired; a bridge engineer can erect 4 
bridge that wil. satisfy perfectly the requirements 0! 
traffic, and be plea:‘ng to the eye; but a pavement et 
gineer cannot lay « pavement that will be entirely satls- 
factory; and, in this statement, durability is not com 
sidered, but only the public requirements. A pavemett 
is laid primarily to sustain traffic, but, no matter how 
well it does this, it is not a complete success unless it 
can be cleaned easily and is neither slippery °0r anny. 
What pavement will satisfy the above four ro ;uiremetts 
But, to go further. Pavements are laid ‘or the ©! 
venience of the public, and should an engincer be for 
tunate enough to construct a pavement th) would fill 
these conditions, if it were of such a char: ‘er that . 
would wear out quickly and require const repairs, | 
would be a failure. Any interruption of 1» ‘raffic of : 
street interferes seriously with business, ar’ cause 
material financial loss; so that it can be « ‘1 that the 
perfect pavement must not only have properties 
named above, but must be so durable tha‘ necessar} 
repairs will not obstruct traffic seriously. 


*Opening of an informal discyssion on p° vents at 
annual convention of the American Socie': ‘Am. 80¢ 
gineers, July 10, 1907. Condensed from — ; 
. E., Vol. XXXIIL, pp 1-5, August, 19) 
Engineer of Highways, New York City. 
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The osition then is, can the perfect pavement be 
constr’ or approximated with the materials now pre- 
ailing must new materials be used? When it is 
, wi + the great improvements in pavements that 
na t made in the last thirty years have been mainly 
in the of many new materials, the latter might be 
expect but the speaker believes that the engineer 
pimsel’ = at fault, that he has not made the most of his 
opport ies, and that he has not made sufficient study 


of the 4s and wants of each individual street. He ap- 
preciat: « fully, too, that, very many times, reasons other 
than «. veering determine the character of the particu- 
But he believes that too often an asphalt 


paterial. 
re is considered simply as an asphalt pavement, a 
wood ement as only a wood pavement, without any 
seriou consideration as to just how it should be laid to 
meet th: requirements of any particular location. Speci- 


fications are too general. By a little study the cost of 
a pavement on one street may be reduced sufficiently to 
perm provements to be made to a similar pavement 
on ano uer and more exacting street, and the result may 
be two pavements which are relatively equal. 

STONES BLOCKS.—It is admitted by all that the first- 
class stone streets of Europe are better than streets of a 
similar class in America, The difference is principally 
in the blocks themselves. They are better dressed and 
more uniform in size, If more attention were given to 
the making of the granite blocks in America, the pave- 
ments would be less noisy and much more durable; and, 
as the noise is one of the greatest objections to stone 
pavements, anything that will reduce it is an important 
improvement. Granite as it is used becomes smooth and 
consequently slippery. This can be helped by making 
the blocks smaller; and, if they are well dressed, they 
can be set closely together, and so make it practicable 
to fill the joints with a bituminous paving composition 
alone, without gravel. This would also greatly reduce 
the noise. If automobile trucks come into general use, as 
they now bid fair to, the question of noise, now so im- 
portant, will gradually grow less, and a pavement of 
well-dressed granite blocks, from 3 to 3% ins. thick, 
laid close together, with joints filled with some bitumin- 
ous or similar mixture, will be very satisfactory for 
many streets. 

BRICK.—One of the greatest objections to a good brick 
pavement is that it is noisy. It is often difficult, how- 
ever, to tell by preliminary tests how satisfactory an un- 
known brick will be in a pavement, the product of dif- 
ferent kilns often requiring different tests to enable 
the engineer to determine which is the best specimen. 
As brick is a material which is so available for many 
interior cities, and has given such excellent results, as 
far as durability is concerned, any practical change 
in methods which will reduce the noise will be of great 
benefit. As the speaker has had a limited experience 
with this material, he feels somewhat diffident about 
making suggestions, but thinks that, in addition to having 
the joints filled with a yielding substance, if the bricks 
themselves could be bedded in the same material, with- 
out too great an expense, the noise from the traffic would 
be materially deadened. 


ASPHALT.—The construction of coal-tar pavements in 
Washington, some thirty or more years ago, and their 
development into the bituminous pavements of to-day, 
has made a greater change in street conditions than 
anything that has occurred since streets began to be 
improved. They filled several long-felt wants, as they 
were smooth, comparatively noiseless, and easily cleaned. 
Thousands of miles of such pavements have been laid 
since 1877, and their popularity is still increasing. The 
pavement mixture is artificial, and consequently is sub- 
ject to considerable variation. There is no class of pave- 
ments that taxes the ingenuity of the expert as much as 
the bituminous ones. When these pavements were intro- 
duced they were constructed according to the specifica- 
tions of the contractor, who guaranteed them for a term 
of years. This practice has been kept up, to a certain ex- 
tent. Few city officials hold their positions long enough, 
or have sufficient facilities for studying such subjects 
thoroughly enough, to decide arbitrarily on asphalt speci- 
fications. The general public looks askance at specifica- 
tions prepared by contractors, but what can be done? 
The only thing is for the official to have sufficient knowl- 
edge to determine whether the conditions are drawn in 
the interest of the contractor or the city. Few engineers 
of the country are qualified to design asphalt pavements 
for different conditions. That is one reason why such 
pavements have so often failed. They were not properly 
designe? for their work. The one great defect has been 
in the foundation, but the wearing surface is of great im- 
portance. An asphalt pavement is like a carpet laid upon 
4 floor, Both the carpet and the floor must be good, or 
the resu'* is bad; a failure in either causes a failure in 
both, 

The three forms of bitumi pay ts now in use 
are shee asphalt, asphalt block, and the bitulithic. Sheet 
‘sphalt |avements made the reputation of such pave- 
ments. ‘he main objections to them are that they are 
slippery ond will not stand heavy traffic. Both these 
object cam be helped, if mot overcome, by proper 
fesign. \\fford Richardson, Assoc. Am. Soc. C. B., in a 


paper recently read before the Society of Chemical In- 
dustry, advocated a pavement made up of a 6-in. con- 
crete base upon which was to be laid 2 ins. of a solid 
binder, covered with a 1%-in. wearing surface, this to 
take the place of the 1 in, of loose binder and 2 ins. of 
wearing surface now in use. The speaker firmly believes 
that such a pavement would prove a success on many 
streets where the:traffic now seems to be too heavy for 
asphalt. A proper selection of the materials for the 
wearing surface will undoubtedly reduce greatly the ex- 
cessive slipperiness, although a hard, smooth surface must 
be slippery to a certain extent ui less kept perfectly clean. 

The asphalt block pavement is designed for steep grades. 
The aggregate of which the blocks are formed is coarser 
than in sheet asphalt, and this, together with the 
joints formed by the blocks, gives horses a better foot- 
hold. Good blocks will make a good pavement, and elab- 
orate experiments are now being made in order to de- 
termine a proper test for, and a proper method of test- 
ing, these blocks, so that their value can be determined 
before they are used. 

BITULITHIC.—The bitulithic pavement is expected to 
be smooth and not slippery. Its inventor started out to 
improve macadam, but finished by producing a new pave- 
ment. ‘t has been used extensively and satisfactorily 
during the past five years, but the speaker’s personal 
experience with it has been so slight that he will not at- 
tempt to discuss it. 


A REINFORCED-CONCRETE MOIST CLOSET FOR THE 
CEMENT TESTING LABORATORY.* 
By ERNEST B. McCREADY.+ 

The moist closet herein described is fully equal to the 
slate or soapstone closet usually found in cement testing 
laboratories, and may be made in any laboratory with 
a minimum of cost. It was made of ‘‘waste cement’’ 
left from testing—all brands mixed—and several samples 
of natural sand from the same source. 

The mortar was mixed 1 te 2 and wet enough to be 
readily filled into and tamped down in a %-in. space. 
The walls are 1% ins. thick, except the center panels 
of the doors, which are only %-in. thick. The walls 
are reinforced with %-in. mesh galvanized wire netting. 
The necessary forms can readily be made by any car- 
penter and consist of an outside form or box without 
top or bottom and two inside forms or cores which are 
simply boxes with tops but no bottoms. As the closet 
is cast face or front down, the top of the forms means 
the back of the closet. When the forms are in position, 
there must be 1%-in. clearance all around each core— 
top, bottom and sides. 

The doors are cast first by filling in a frame of the 
proper dimensions, laid on a pane of glass or other flat 
surface, which has been oiled. The hinges are placed by 
marks on the frame and secured thereto by small brads 
before the mortar is filled in. The same form answers 


MOIST CLOSET FOR CEMENT TESTING LABORATORY MADE FROM REJECTED SAMPLE 
CEMENT AND SAND. 


WOOD BLOCKS.—The modern wood pavement, when 
dry and first laid, is practically ideal. It is smooth, 
noiseless, and is easily cleaned. It is slippery, however, 
in moist or frosty weather. That is its greatest fault. 
If this objection can be overcome, it is bound to have a 
great future, especially if its preservative treatment is 
sure. It is expensive, however, and, as all lumber is in- 
creasing in value from year to year, it would seem to 
be difficult to reduce or maintain its cost as at present. 
This may possibly be done by obtaining different varie- 
ties of wood for use. It must be understood, however, that 
there is no material used in the constructive arts the 
value of which is so difficult to determine in advance as 
wood, and great care must be exercised in deciding to use 
a new variety. The kind which has been generally used 
is long-leaf, yellow pine, but this, while good, is ex- 
pensive and is becoming more so from year to year. 
This wood comes from one section of the country, so that 
transportation expenses are high. The problem, then, 
is to discover, if possible, different kinds of wood, in 
different sections of the country, which can be used to 
advantage. 

In summing up, then, the speaker would say that, in 
his judgment, the improvements in street pavements in 
the future are to be brought about by a different use of 
materials now in vogue, rather than by the adoption of 
entirely new materials. That, by studying the needs of 
the different streets to be paved, by using present ma- 
terials intelligently, both as to manner and combination, 
the municipal engineer can bring about results which, 
if not entirely satisfactory, will be a vast improvement 
over present practice. 


A REPLACEMENT OF ALL CEMENT-LINED PIPES 
by cast-iron at Salem, Mass., is recommended in a report 
on the water supply and fire protection of Salem, just 
issued by the Committee on Fire Prevention of the Na- 
tional Board of Fire Underwriters (135 William St., New 
York). Of 55 miles of mains in service, 22.4 miles is of 
cement-lined pipe which has been in use over 30 years. 
The report states that ‘leaks and breaks in this pipe 
have been very frequent.” 


for the two doors by simply reversing the position of 
the hinges. (If made like those illustrated, the hinges 
must be “‘right’’ and ‘“‘left.’’.) 

When hard enough to stand handling, the two doors 
are placed, in their proper relation, face down, on a flat 
surface and the outer box-form placed around them. The 
edges of the doors are covered with several thicknesses 
of oiled paper and the cement mortar filled in around 
them level with the doors, making the layer of mortar 
just 1% ins, thick. The inside forms are immediately 
placed in position, open end down and are supported by 
the doors which are sufficiently hard. If correctly made, 
they will reach to within 1% ins. of the top of the outer 
form and there will be an open space of 1% ins. all! 
around each core. The mortar is then filled in around 
and over these cores and smoothed off even with the top 
edge of the outer form; this top layer forming the back 
of the closet. 

Of course, the placing of the reinforcement adds 
slightly to the detail of these operations. The doors and 
the back are filled in two layers with the wire placed 
between. The wire for the sides—in one piece—is placed 
in position and kept in the middle by strips of half inch 
board which are moved along or taken out as the mortar 
is filled in. 

The doors may be panelled and their weight reduced 
by placing in the frame, before and after filling, a piece 
of plate glass, slate or even wood of the desired shape 
and thickness. These are removed after the mortar has 
hardened. 

The forms must be thoroughly shellaced and oiled be- 
fore use. The cores must be put together with screws, 
entirely from the inside and exposed ends and edges 
slightly beveled so that they may be removed after the 
cement has set. 

The shelf cleats are provided for by longitudinal strips 
on the ends of the core boxes, in width equal to the 


*Part of paper read at annual meeting of the American 
Society for Testing Materials at Atlantic City, June 21, 


?General Manager, Lehigh Vall Testi Laboratory, 
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distance desired between the cleats. The space between, ing tunnel from the lake, and to pump into the KINNICKINNIC RIVER FLUSHING ANT 
when filled with mortar, makes the cleat. river (just below the dam) a volume of water The condition of the Kinnickinnic Ff hag 
The appearance of the closet may be enhanced by sufficient to replace the volume of water in the very much the same as that of the . 
thoroughly moistening the green surfaces after the re- river every 24 hours. In spite of very strong Seer kak eM ,ukee 
moval of the forms and sifting some neat cement lightly 4 Docition, the project was authorized, and the ’ e pollution became ; and 
and evenly over the whole from a 50 or 80 mesh sieve. sdnidiet ; ae 1887 ’ more offensive it was decided to purify |p, :),, 
This closet has been in use a little over a year and ntract was let in December, - Pumping same way as that which had been emplo vith 
has given great satisfaction. It is water-tight and re- WS Started on Sept. 14, 1888. The possibility such signal success for the latter. W on 
quires no felt lining to maintain a uniform degree of °f purifying the river in this way had been commenced in 1899, but the flushing sy; aoe 
humidity, since the cement walls themselves take up doubted, but its efficiency was proved in less not completed and ready for service wu), ein 
and distribute moisture. By actual repeated tests, we than 24 hours by the color and transparency of 1907. The tunnel is about 7,364 ft it —_ 
have found the percentage of saturation on the top shelf the water, and within a week there was prac- and extends from -an intake tints ms eth, 
to be as high and often a little higher—owing, perhaps, a lake 
to a slight difference in temperature—than at the surface pumping ll eS, a oe ya 
of the water. utle a th cin. 
nickinnic River near the Chicag. 
x ) bridge, as shown in Fig. 1. Thi mate 
RIVER FLUSHING PLANTS AT MILWAUKEE, WIS. City Re let is about 2.33 miles above the mout), the 
The city of Milwaukee is intersected by three river, the channel of which averages 2) jj; 
rivers, all converging to one outlet into the lake, depth and 200 ft. in width, with a cross-. tional 
as shown on the sketch map, Fig. 1. The Meno- area of 4,000 ft. While the water in the r.; has 
monee River runs east to the lake and has several OF been practically stagnant, the flushing p\.: wij; 
artificial branches or canals in the manufacturing , never Caney j create a current of about 9 ft. per mi: with 


and packing-house districts. The Milwaukee 
River runs south and the Kinnickinnic River 
runs north and northeast. The natural flow of 
all these streams is very sluggish, and in fact 
the current is frequently reversed by high winds 
on the lake. As there is a large discharge of 
sewage and industrial wastes into these streams 
they became exceedingly foul. Means for im- 
proving these unsanitary conditions have now 
been applied to all three streams. In the case 
of the Menomonee River and canals, all of the 
sewers emptying into them have been intercepted 
by connections to a low-level intercepting sewer 
which also takes water from the heads of the 
several canals, but this is not adequate for pres- 
ent conditions, as noted below. Both the other 
rivers are now purified by an artificial flow caused 
by pumping clear water from the lake into them 
above the points where fouling occurs. 


MENOMONEE VALLEY. 

A system of low-level intercepting sewers for 
this district was adopted in 1880. In 1882, Mr. 
Geo. H. Benzenberg, M. Am. Soc. C. E., then city 
engineer, changed the plans of some of these 
so that they would be below the levels of the 
canals, the upper ends of which were then pro- 
vided with connections to the interceptors. There 
are two siphons, one crossing the North Meno- 
monee Canal and the other crossing the Mil- 
waukee River; the latter leads to the pumping 
station on the strip of land between that river 
and the lake. The pump is a horizontal tandem 
compound engine connected to the vertical shaft 
of a 12-ft. pump disk or wheel. The speed is 65 
to 70 r. p. m., and the capacity 70,000,000 gals. 
per 24 hrs. with 10-ft. lift. The sewage is drawn 
up from the suction well and discharged over 
the rim of the pump into a 6-ft. outlet conduit 
leading to the lake. This plant was started in 
1885, and has been in continuous service with 
the exception of a few weeks each year for in- 
spection and repair. 

A tunnel and pumping plant for flushing the 
Menomonee River, on the same general plan as 
that now in use for both the Milwaukee River 
and the Kinnickinnic River, has recently been 
suggested. A serious difficulty, however, is that 
while the two latter streams approach the lake 
diagonally and are reached by tunnels of com- 
paratively short length, the Menomonee River 
is practically at right angles to the shore line, 
so that a very long tunnel would be required. 
The present flushing tunnels are about % mile 
and 1% miles long (as noted below), while a 
tunnel to a point above the sources of pollution 
of the Menomonee River would be about five miles 
in length. The much greater cost involved in this 
case will prevent any such improvement being 
carried into effect for some years at least. 

MILWAUKEE RIVER FLUSHING PLANT. 

In a paper on the sewerage system of Milwau- 
kee, presented by Mr. Benzenberg at the En- 
gineering Congress held at the Chicago Exhi- 
bition of 1893, it was stated that in 1887 the 
Milwaukee River was perhaps as black, foul and 
offensive as any stream in the country, from 
10,000,000 to 13,000,000 gals. of sewage and 
factory liquids being discharged into it daily. 
Mr. Benzenberg proposed to construct a flush- 
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Fig. 1. Map Showing Location of Flushing Plants 
at Milwaukee, Wis. 


tically no difference between the water in the 
lake and that in the river. In fact, in a very 
short time fish were living in the stream. The 
tunnel is 2,500 ft. long, 12 ft. inside diameter, 
and has a shut-off gate at each end. The pump- 
ing plant was of a novel character, designed by 
Mr. Edwin Reynolds, M. Am. Soc. M. E., and 
built by the E. P. Allis Co. The pump consisted 
of a propeller wheel 14 ft. in diameter, with 
a pitch of 8 ft., placed across the tunnel at its 
intake end, and driven at 60 r. p. m. by a ver- 
tical steeple compound engine with cylinders 19 x 
48 ins. and 38 x 48 ins. This forces into the 
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of Each Contract Section 
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Fig. 2. Kinnickinnie River Flushing Tunnel. 


tunnel and river 46,080,000 cu. ft. (345,600,000 
gals.) per 24 hrs., with a head of 3 ft. against the 
wheel. The duty test in 1888 developed 75,944,037 
ft.-lbs. In the year 1889 the average duty (in- 
cluding coal for the heating and electric lighting 
of the pumping station) was 68,844,912 ft.-lbs. 
per 100 lbs. of coal. 


a discharge of about 324,000,000 gals. per 2! hrs 
or a sufficient volume to change the who. } nay 
of water in that time. ; 

TUNNEL.—The tunnel, Fig. 2, is 12 ft in qj- 
ameter, and has a fall of 4 ft. in its icngth, 
There are two single curves and two sets of ro- 
verse curves, all but one of these being 9¢ 150 
ft. radius. The depth of material over the root 
is from 12 to 70 ft., and the entire work was 
driven by tunneling, with the exception of 493 
ft. of open cut work in crossing the old channel 
of Deer Creek. The material excavated was prin- 
cipally clay, but the Deer Creek channel was of 
marl, and a small pocket of quicksand was en- 
countered. The specifications provided that no 
extra pay would be allowed to the contractor 
on account of any material except solid rock: 
for this $6 per cu. yd. would be paid, no allow- 
ance being made for excavation more than 6 
ins. beyond the line of the outer ring of masonry. 
The excavation was required to be made to fit 
the outside diameter of the brick lining, al! hol- 
low spaces to be filled solid and compact with 
clean sand, brick masonry, or concrete (as re- 
quired) without extra cost. It was also pro- 
vided that where the nature of the ground should 
require the work to be reinforced, additional 
rings of brickwork or a ring of concrete should 
be used. For this the specifications provided a 
price of $20 per 1,000 bricks or $7 per cu. yd. of 
masonry, including work and excavation. An 
extra ring of brick was used only in passing 
through the Deer Creek channel and the pocket 
of quicksand. 

The work was done in four sections. The west 
(or lower) end of each section was closed by an 
18-in. brick bulkhead; this was removed by the 
contractor for the next section below, who was 
required to provide for the water in the upper 
section and to make the proper toothing con- 
nection of the brickwork. 

The specifications called for the tunne! lining 
to be of best-quality, hard-burned, clear-ringing, 
well-made Milwaukee sewer brick, free from 
lime. The bricks were required to be clein and 
thoroughly wet before laying, and those with the 
smoothest surfaces were selected for the inside 
face of the tunnel. The shell or lining consists 
of four rings of brick, all bricks laid as s‘retch- 
ers, with toothing joints; interior joints not to 
exceed 4-in.; and collar joints to be not less 
than %-in. The bricks are laid in mort*r of | 
part American hydraulic cement and 2 pirts of 
sand. The full mortar joints under |ottom, 
sides and ends were required to be formed by 
one operation for each brick, and not made by 
working the mortar in after the brick ws laid. 
The outside of the arch was plastered wi ) mor- 
tar and the work was required to be we: 'tight. 


Provision for the natural settlement »{ the 
masonry was made by allowiug 3 ins. «| ve the 
regular height in making the centers of arch 

There were eight working shafts, w! were 
required to be not less than 10 ft. squa Three 
of these were utilized for permanent inhole 
shafts, the others being filled with ea The 


manhole shafts, Fig. 2, are built over =f the 
width of the tunnel. They are 6 ft. ‘de 
ameter, -with brick lining. 
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©.—The intake basin, Fig. 3, is 375 ft. 
60 ft. wide, and is formed by building 
in the lake, extending in a northeast 
from the shore. At the shore end is 
chamber with sides converging to the 
tal. Across this chamber is an iron 
The piers have double rows of piles 
le sheathing of Wakefield sheet piling, 
ng of quarry stone. 
} chamber or screen chamber is 60 ft. 
ct. 6 ins. wide at the outer end and 12 
inner end. The chamber has a floor 
dressed and matched pine flooring spiked 
verse stringers bedded in the sand. 
s are sheathed with 2-in. flooring nailed 
nile. The back wall is also built up with 
and sheathing. The screen has its foot 
ront row and its head at the top of the 
-ow of piles across the chamber; 8-in. 
form the guides for the screens. 
the shut-off gate to the end of the 
hamber is a connecting chamber 12 ft. 
reinforced concrete, 12 ft. square at the 


outer end and 12 ft. diameter at the inner (or 


gate) en 


d. 


OUTLET.—At the lower end of the tunnel, the 
diameter increases to 12 ft. 6 ins. at a gate 


chamber 
ber. Be 


curve of 18-ft. radius, 


ending 
or outle 


also has a third gate 
chamber. The wheel 
chamber can thus be 
shut off entirely for in- 


, beyond which is the pump-wheel cham- 
yond this is a 55° 


in the discharge 
t conduit, which 


chamber, across which is placed a six-bladed 
screw propeller wheel, 12 ft. 6 ins. diameter. 
This is shown in Fig. 6. The shaft of the wheel 
extends through a stuffing box in the curved wall 
of the discharge conduit and is coupled to the 
shaft of a vertical tandem compound engine in 
the engine pit above mentioned. This engine has 
a guaranteed duty of 95,000,000 ft.-Ibs. per 1,000 
Ibs. of water evaporated, the steam pressure at 
the throttle being 140 Ibs. This plant has a ca- 
pacity of forcing 30,000 cu. ft. of water per 
minute into the Kinnickinnic River. 
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INTAKE BASIN AND SCREEN CHAMBER OF KINNICKINNIC RIVER FLUSHING TUN- 


ENGINEERS AND CONTRACTORS.—This 
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FIG, 3. 
NEL; MILWAUKEE, WIS. 
spection or repair of the machinery. The ar- 
fangement is shown in Fig. 4. The discharge 


conduit is of brick, 155 ft. long, with a diameter 
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6 ins. to 18 ft., the latter being formed 
\crete retaining wall (as shown). One 
ates is shown in Fig. 5. The engine is 
n @ pit beyond the line of the tunnel, 
eel interior shell. The bottom is formed 
engine foundation, which is a concrete 
it. diameter and 9 ft. thick. The wheel 
has 27-in. brick walls, and a 24-in. arch 


: ft. 9 ins. radius. The bottom is a con- 


« 13 x 20 ft., 3 ft. 10% ins. thick. 

‘NG PLANT.—The pumping plant is in 
milar to that of the Milwaukee River 
dy mentioned. The plant, however, is 
the discharge end, while that for the 

River is at the intake end of the 

The gravity tunnel ends at the wheel 


flushing system was designed under the direction 


-of Mr. Geo. H. Benzenberg, M. Am. Soc. C. E., 


who was at that time city engineer and presi- 
dent of the board of pub'ic works. The de- 
tails of construction and the execution of the 
greater part of the work were under the direc- 
tion of Mr. Charles J. Poetsch, M. Am. Soc. C. E., 
who succeeded Mr. Benzenberg. We are in- 
debted to Mr. Poetsch and to Mr. B. W. Perrigo, 
Assistant City Engineer, for plans and other in- 
formation. The contractors for the tunnel sec- 
tions Nos. 1 to 4 respectively, were as follows; 
1, James Markey; 2, Meehan & Courtney; 3, R. 
Forrestal; 4, R. J. Hickey. The last-named also 
built the intake, while Wm. T. Duke had the 
contract for the outlet. The shut-off gate at the 
inlet end was built by the Wm. Bailey & Sons 
Co. The pumping machinery and the gates at 


the lower end were built by the Allis-Chailmers 
Co. 

The plant was opened on July 16, 1907, in the 
presence of the city officials and a number of 
visitors, the engine being started by the mayor, 
Mr. Becker. 


THE DETECTION OF POLLUTION IN UNDERGROUND 
WATERS, AND METHODS OF TRACING THE 
SOURCE THEREOF.* 


By JOHN C. THRESH,{ M. D., D.SC. 


Outbreaks of typhoid fever which have been attributed 
to polluted waters have practically all been cases in 
which matter of excremental origin gained direct access 
to the source of supply or to the water on its way to 
the consumer. The author is anxiously looking out for 
the records of any outbreak in which the contaminating 
matter had to percolate through several feet of compact 
soil before it reached the incriminated water, but as yet 
has been unable to find any such record. There are 
many reports on single cases, or limited numbers of 
cases, attributed to the use of shallow well water. But 
in nearly every instance it is stated that sewage could 
practically run directly into the well; and in the cases 
where there is no record of the condition of the well or 
of its immediate surroundings, such defects may have 
existed and failed to be recorded. In very many of 
these small outbreaks, however, the proof that the dis- 
ease was due to polluted water is of a most unconvincing 
character. 

The author has had a great deal of experience in con- 
nection with outbreaks of typhoid fever, and has made 
an especial study of the sporadic cases which occur from 
time to time in nearly all districts; but has never in- 
vestigated a single case in which the well water was 
seriously liable to the suspicion of being the cause, where 
the well was so placed or constructed that sewage had 
not more or less direct access. He is driven to the con- 
clusion that water in slowly percolating through a few 
feet of compact soil cannot carry with it the microbe 
causing typhoid fever. Where water takes days to 
traverse the subsoil before reaching the well or spring, 
the typhoid bacillus is either filtered out or loses its 
life. Both filtration and time are undoubtedly important 
factors in water purification by the action of the soil. 
The more ,readily and directly the polluting matter can 
reach the water, and the greater the danger, the longer 
the period which elapses between the polluting matter 
being deposited on or in the soil and reaching the sub- 
soil water, and the more compact the pervious soil, the 
smaller the danger. Hence it follows that anything in 
solution may traverse the subsoil and reach the water 
therein without being able to carry with it the living 
bacillus of typhoid fever. 

Water derived from a compact subsoil can therefore 
be readily rendered perfectly safe by the proper con- 
struction of the collecting well and by adequate protec- 
tion of a limited area around the source. Where the 
subsoil is fissured, as occurs in very many formations, 
unless the fissures are filled with deposits from a more 
superficial stratum, the risk of pollution of a dangerous 
character is much more serfous. Even if the well is of 
great depth, or is far from any possible source of pollu- 
tion, it must be remembered that, if polluting matter gets 
into an open fissure leading to the well, serious results 
may follow, even if the contaminating material has to 
travel a long distance before it reaches the well. Here, 
time may be a factor. The typhoid and cholera bacilli 
can only live for a limited time in water; and if these 
bacilli gain access to the water in these fissures, yet do 
not reach the well until after a lapse of several days, it 
is very probable that they will have died before entering 
the well, and will therefore be no longer a sourée of 
danger. Unfortunately, however, circumstances may 
arise greatly accelerating the rate of flow in the fissures— 
such as increased pumping, heavy rainfalls, or both— 
and although under normal conditions the well may be 
a safe source of supply, under the excer tional conditions 
it may be a dangerous source. 

The fact of underground water becoming polluted is 
too often only discovered by a sudden outburst of typhoid 
fever. Such would propably never be the case were the 
water submitted to periodical examination. This exam- 
ination should not be limited to a mere chemical analy- 
sis, as from our point of view a bacteriological examina- 


tion is the more important. If examinations are made - 


systematically, the normal condition of the water is soon 
ascertained; and should at any time an abnormal condi- 
tion be found, its cause can be sought for, and, when 
detected, it may admit of a remedy. 

Before making experiments with chemicals, a careful 
survey of the whole position must be made. The geology 
of the district must be studied, the depth and section of 
the well and the length and direction of any adits must 
be known, and the records of the systematic analyses 


*Abstract of a paper read before the British Association 
areata Engineers, at Windsor, England, June, 


1907. 
{Medical Officer of Health to the Essex County Council. 
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must be considered and compared with the rainfall and 
with the height of the water in the nearest ponds or 
streams. Some information must be sought with refer- 
ence to the direction of flow of the subterranean water, 
and as to the cone of depression caused by pumping. 
The position of the outcrop of the water-bearing stratum 


that the salt must be put directly into the subsoil water 
or fissure, as if spread on fertile ground a portion of it 
might be nitrified by the nitrifying organisms of the 
soil. Probably, however, in any case the amount 
nitrified would only be an infinitesimal portion of the 
salt employed. On the whole, it may be regarded as 
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FIG. 4. ARRANGEMENT OF PUMPING PLANT AND OUTLET OF FLUSHING TUNNEL. 


may also require to be known, so that it mayebe exam- 
ined, if not too far away to be a possible source of danger. 
If evidence can be obtained of the presence of fissures, 
and of their extent and direction, it may prove of the 
utmost value in the investigation. All the possibic sources 
of pollution must then be sought out and considered in 
connection with the knowledge so ascertained. This will 
enable the investigator to determine which is most likely 
to be the cause of the trouble, and therefore the one 
which should first receive attention. If such experiments 
as will be described shortly fail to show any connection 
between this possible source of pollution and the spring 
or well, attention must be directed to the next most 
probable source, and so on, until something definite has 
been determined. 

To ascertain whether a giyen source of pollution can 
affect a given well, it is usual to introduce some chem- 
ical at the point of suspicion, and then to examine the 
water at frequent intervals to ascertain whether the 
chemical selected can be detected in it. For this purpose, 
common salt (sodium chloride), a lithium salt, or a dye 
named fluorescein have been employed; and recently the 
author has used ammonium salts, since, in certain cases, 
it possesses advantages over the others. Sodium chloride 
is used chiefly because it is very cheap, easily obtain- 
able, quite innocuous, and easily detected and estimated 
in the water. As all waters contain chlorides, the normal 
chloride must be first ascertained, then any subsequent 
increase during the experiment may be attributed to 
the salt used. Slight variations are often observed in 
water from the same well. Consequently enough salt 
must be added to produce a more marked effect than any 
recorded in the normal water. The quantity must be 
at least equal to 1 grain of salt per [Imp.] gallon ( = 
0.6 gr. Cl.). Should it prove necessary to add this amount 
to a large quantity of water, the weight of salt used must 
be considerable, and a substitute for salt would be used. 

A salt of lithium has frequently been used, but owing 
to its cost and the difficulties of detecting it in water it 
is now rarely employed. 

The author has recently used ammonium chloride (sal 
ammoniac) in several investigations, with marked suc- 
cess. It is very cheap, free from color, perfectly harm- 
less, and the ammonia, even in great dilution, admits of 
easy detection and estimation. When 7 Ibs. costing 
about 3s. 6d. [85 cts.] is dissolved in 1,000,000 [Imp.] 
gallons of water, the ammonia can readily be detected. 
The amount of ammonia present in all good subsoil 
waters is too trifling to interfere. But certain very deep 
wells yield waters and many polluted waters contain 
very varying quantities of ammonia; hence in some of 
these cases the use of an ammonia salt might not lead 
to definite conclusions. It must also be remembered 


much more convenient for use than either common salt 
or salts of lithium. 

Another substance, of an entirely different character, 
which is of special importance in such investigations as 
the above, is a coloring matter called fluorescein. Many 
of the aniline dyes possess enormous colorific power; 
but most of them, when in very dilute solution, are de- 
colorized by filtration through soil, and others are too 
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FIG. 5. 12-FT. SHUT-OFF GATE IN FLUSHING TUNNEL. 


expensive or are objectionable in other respects. Flu- 
orescein appears to be unaffected by passage through 
chalk, sand, surface, soil, &c., and when dissolved in 
water by aid of an equal weight of caustic soda, it can 
be easily detected by its fluorescence when the dilution 
is 1 in 100,000,000. Under very favorable conditions, 1 
in 200,000,000 may be detected. In other words, 1 Ib. 
of fluorescein will distinctly color 10,000,000 gals. of 
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water. As the demand for this substance has eased 
the price has gone down, until it can now be . haced 


at 7s. 6d. [$1.82] per Ib., in quantities of 10 Ibs. up- 
wards. The relative cost of these various « 
used in sufficient quantity to affect 1,000,000 
water would be: Fluorescein, 94.; common 2s 
ammonium chloride, 3s. 64.; and lithium sul 
{or as 9 to 24, 42 and 480). Flourescein is ther: 
the cheapest; it is the easiest to apply, and far : 
to detect. There is only one possible objection t, and 
that is that, if used incautiously, it may so r the 
whole of a water supply as to cause alarm on 

of the consumers. For this reason it is in m Cases 
preferable to use salt or ammonium chloride in firs; 
instance; and if, when used in moderate quanti: | thes. 
give no definite result$, to employ fluorescein. 

has been largely used for tinting underground 
to trace their course, and to a certain extent : 
mining the direction and rate of flow of subse.) water 
and one case is recorded where it unexpectedly le its 
appearance in a public water supply and caused sider- 
able astonishment and some alarm. 
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A COMMERCIAL METHOD OF TESTING PRODUCER 
GAS POR SULPHUR. 
By RANDOLPH BOLLING,* M. Am. Chem. Soc. 


In making tests on gas producers the tota| 
sulphur content of the gases should not be 
omitted in the chemical examination. Sulphur 
in producer gas can exist in several different 
chemical combinations with carbon, but mainly 
as hydrogen sulphide and carbon disulphide. It 
is not necessary to determine the precise state 
of combination, as sulphur combined either with 
carbon or hydrogen is equally bad. If the total 
sulphur present in a certain volume of gas at a 
certain temperature is determined this will give 
sufficient data in comparing the behavior of dif- 
ferent coals. Methods like Bunte’s,} in which 
the gases are led into a 100 c. c. burette and a 
standard solution of iodine allowed to enter until 
no longer decolorized (the reaction being, H:S+ 
Ie = S + 2H 1), would, of course, be useful when 
working on illuminating. gas which has been 
more or less purified. However, producer gas is 
an unpurified article at most open hearth steel 
plants and contains sulphur in other than simple 
combinations, like hydrogen sulphide, and the 
method would therefore fail to detect all of it. 
Another very excellent method which will give 
accurate results on any sulphur combinations is 
the Drehschmidtt proc- 
ess. This is based on the 
principle of a Bunsen 
Brass burner so arranged that 
| all of the sulphur com- 
pounds are burnt to sul- 
phur dioxide and_ sul- 
phuric acid, in passing 
through the intemsely hot 

flame of the burner. It 
} appears to be used quite 
extensively in illuminat- 
ing gas work, but it has 
the disadvantage of em- 
ploying quite an elaborate 
and expensive collection 
of apparatus, gas meter. 
Special purified air sup- 
ply and base for the 
lamp, a water, aspirator 
for suction and a train 
of absorption bottles con- 
taining a 5% solution 
of potassium carbonate 
with a little bromine. 
It requires very careful 
regulation of the air 
supply to keep the flame 
at the proper height 
and is likely to go oul 
Vertical Section. in the middle of 4 run. 
It ts not a very port- 
able arranger nt and 
requires piping the gas to it from the 1: ducers. 
The method that the writer devised anc !s using 


~Brass Rings 


*Superintendent of Coke Ovens and Coal "ery, 
Chief Chemist; Nova Scotia Steel & Coal ©», SY 
Mines, N. 8. ol. Sh 

+Bunte Journal fiir Gasbeledthtung; 188°. vol. 


{Chemekerzeitung, 1887; vol. II., page 1382. 
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in the labo: tory of the Nova Scotia Steel & Coal 
co, overc nes the trouble with the Bunte 
process 4 avoids employing the complicated 
appliances sed to work the Drehschmidt method. 

THE © ‘LLING METHOD.—Apparatus 
quired: O>> five liter aspirator bottle, one centi- 
grade the nometer, a barometer, two gas wash- 
ing bottle: of Allihn’s form. The bottles should 
have a ce pacity of about 500 c. c. and should 
contain 2b ut 200 ¢. ¢. of bromine water and 25 
cc. of hy: rochloriec acid saturated with bromine. 
The absorbing bottles are connected by rubber 
‘bing Ww.) each other and with the upper open- 


ing of t! aspirator bottle, which, of course, is 
complete!) filled with water. The lower outlet 
carries a rubber stopper with a short piece of 
glass tubing capped by a terminal of rubber 


tubing carrying a pinch cock. 

The apparatus is now taken to the gas pro- 
ducers and connected to the gas main by means 
of a short length of pipe packed with loose as- 
pestos fiber. The pinch cock is opened and the 
gas slowly aspirated through the bromine in the 
absorbing bottles. When the aspirator bottle is 
empty, five liters of the producer gas have 
passed through the washing bottles. The tem- 
perature of the gas passing through the absorb- 
ing solution is noted by means of a thermometer 
passing through the stopper of one of them. The 
apparatus is then taken back to the laboratory 
and the bottles are disconnected and their con- 
tents transferred to a 750 c. c. beaker, carefully 
washing out ali of the bromine water with dis- 


the weight of the barium sulphate, then the 
amount of sulphur S in 100 cubic meters of 
the gas is: 


750.8 273+¢ 
S = 200.0 p. 013748 x —— x 


2833 B-f 
273 + t 
= p 729.47 X 
B—f 


Tables for the tension of aqueous vapor can be 
found in most handbooks on chemical physics. 

With a battery of 16 producers, charged with 
Sydney coal having a proximate chemical 
analysis as shown in the accompanying table, 
the sulphur calculated for 100 cubic meters at 
10° C. and 760 mm. pressure, and determined at 
short intervals during regular work was as fol- 
lows: 


Test Grams 
No. of Sulphur. 
1 
2 
5 
6 
7 
8 
10 


PROXIMATE CHEMICAL ANALYSIS OF SYDNEY, 
N. 8 AL. 


Dried at 100° C. 

Volatile and combustible matter 
carbon .... 


The advantage of the 


FIG. 6. PROPELLER WHEEL OF PUMPS FOR 
FLUSHING PLANT. 


tilled water. Now add two grams of sodium 
carbonate to the solution and heat to boiling 
‘temperature, on the hot plate or other safe de- 
vice. After the solution begins to boil add 20 
® of strong hydrochloric acid and continue 
boiling until the bromine is boiled off. The 
sulphur may now be precipitated by 20 c. c. of 
* hot ten per cent. solution of barium chloride 
‘n water. The solution should be boiled vigor- 
ously for at least 30 min. to insure the barium 
sulphate coming down In a form to facilitate easy 
filtration. A Gooch crucible is now fitted with 
an asbestos felt, ignited and weighed and the 
darlum sulphate filtered through this, heated to 
4 dull red over a Bunsen burner, cooled and 
weighed, 

The found is calculated for 100 cubic 
meters c’ gas at 10° C. and 760 mm. pressure. 
5.0 it have been used for the determination, 
if cenotes the temperature of the gas, 
the tension of aqueous vapor at this tem- 
erature, /? the barometric pressure and p 


gravimetric end of the 
method is apparent, es- 
pecially when determining 
minute traces of sulphur 
in obscure combina- 
tions. The use of bro- 
mine water as an absorb- 
ent and oxidizer presents 
Some material advan- 
tages over using other 
oxidizing agents because 
it is volatile and can 
easily be expelled from its 
combination with bases. 
It is especially recom- 
mended by some of the 
older workers and by 
Fresenius* for breaking 
up complex forms of sul- 
phur and carbon. By tak- 
ing the gas direct into 
the absorbing solutions 
there is no fear of los- 
ing any sulphur as the 
case would be if the 
sample had been collected 
over water or mercury 
and afterwards tested. 
In using this metal, 
hydrogen sulphide would 
enter into a _ chemical 
combination with it, and 
KINNICKINNIC RIVER ‘Pair the results. 
Before beginning a set 
of determinations on 
producer gas, a blank determination should be 
run on air, proceeding identically as if a gas 
sample was being examined. The ‘object of 
running a blank test is to ascertain the purity of 
the reagents employed and if traces of sulphur are 
found, to make due correction in the final result. 
100-TON THREE-CYLINDER TANK LOCOMOTIVES FOR 
SWITCHING WORK. 

The increasing use of gravity switching in 
yards has led to the introduction of some very 
heavy switching engines, designed to push very 
long trains up the grade to the hump or sum- 
mit, beyond which they run by gravity to the 
several classification tracks. The same develop- 
ment is apparently taking place in England, and 
in the May number of “The Railway Engineer” 
(of London) we find particulars of some new 
yard switching engines weighing nearly 100 gross 
tons. These are tank engines of the 0-8-4 class, 
having eight driving wheels under the boiler 


— 


*Fresenius, Zeitschrift, XIII. 37. 


and firebox, and a trailing truck under the cab 
and coal bunker. These engines are for handling 
heavy coal and freight trains in the Wath yards 
of the Great Central Ry., and are required to 
push trains of 80 loaded cars (1,200 gross tons) 
up a grade of 0.68% leading to the summit. 

A special feature of these engines is the use 
of three high-pressure cylinders in order to ob- 
tain a more uniform turning movement, the 
cranks being set at 120°. This gives high trac- 
tive power at moderate speed and diminishes the 
tendency to slip, while in starting the train or 
pushing it up the grade under unfavorable con- 
ditions as to rail, etc., the engine will be able 
to exert its maximum power at any time. The 
cylinders are slightly inclined, and the inside 
cylinder drives the second axle, while the out- 
side cylinders drive the third axle. A steam re- 
versing gear is used, and brakes are applied to 
all the driving and truck wheels, so that the 
great power of the engine is under immediate 
control. The engine can exert a drawbar pull of 
13 tons for speeds as high as ten miles per hour. 
Interchangeability of parts is a feature of the 
motive power equipment of this road, and these 
engines have the boilers of the Atlantic (4-4-2) 
passenger engines, and the wheels and outside 
running gear of the eight-coupled (0-8-0) freight 
engines, while the inside running gear is that 
of the six wheeled (0-6-0) freight engines. The 
water is carried in side tanks and in a water bot-— 
tom extending under the cab and coal bunker. 

These interesting engines were built by Beyer, 
Peacock & Co., of Manchester, England, to the 
designs of Mr. J. G. Robinson, Chief Mechanical 
Engineer of the Great Central Ry. Their dimen- 
sions are as follows: 


3 ft. 7 ins. 
Weight, on driving wheels...............e06. 165,760 lbs. 
Boiler, straight top; diameter................. 5 ft. O ins. 
Working steam pressure... 200 Ibs. 
8 ft. 0 ins. x 3 ft. 3 ins. 
Tubes, 221; diameter, 2 ins.; length........ 15 ft. 4% ins. 
- 153 sq. ft. 
TORRE 


Grate area ........ 
Water in tanks. i 


AN INTERLOCKING DEVICE FOR LIFT-RAILS is in 
trial service on the Thoroughfare drawbridge, Atlantic 
City, N. J., on the West Jersey & Seashore R. R. electric 
line. This bridge will be remembered as the scene of a 
disastrous derailment in October, 1906. At that time 
an eastbound electric train reached the draw shortly after 
the latter had given passage to a vessel. The bridge 
had been properly closed, and the rail-lifts and end lock, 
with which the semaphore signals were interlocked, had 
gone into place, thereby allowing the signals to clear. 
However, it is believed that one of the lift rails had 
caught on the edge of its guide instead of dropping into the 
guide-socket. This occurrence was possible as the lift- 
rails were not bolted to the lifting device, but merely 
rested on the cross-bar of the latter. When the train 
came on, the signals being cleared, it left the track, 
and fell over into the water (the bridge is a deck struc- 
ture), presumably as the result of striking the projecting 
rail end. Some 50 lives were lost. The device now on 
trial is adapted to prevent the recurrence of such an acci- 
dent. It consists of a detector interlocked with the sig- 
nal levers, of such arrangement as to permit clearing the 
signals only after the lift-rails have actually descended 
to their proper level. On either end face of the draw is 
fitted a lock plate extending the entire width of the 
bridge, adapted to move horizontally in guides. Bach 
lift-rail bears a clamp, just over this lock-plate, which 
clamp has at its lower prolongation an L-shaped slot 
engaged by a dog in the lock-plate. When the lift-rails 
are down, these dogs lie in the horizontal part of the slot. 
Before they can be lifted the semaphores must be set 
to the stop indication, releasing a lever whose movement 
draws the lock-plate over until the dogs reach the vertical 
branches of the slots. The bridge operator can then lift 
the rails, unlatch the bridge and swing it. On the re- 
verse motion, the bridge must be latched, the lift-rails 
dropped until the dogs stand opposite the horizontal part 
of the slots, and the lock-plates then drawn over to lock 
the rails, before the semaphores can be cleared. The lock 
lever cannot be operated, and consequently the signals 
eannot be cleared, if the rails are more than %-in. above 
their proper level. 

The bridge has also been equipped with inside guard- 
rails, in addition to the outside guard-timbers. 
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SPECIFICATIONS FOR THE MAIN DAMS, ASHOKAN 
RESERVOIR, NEW YORK CITY WATER SUPPLY. 


The specifications and contract drawings for 
the 120,000,000,000-gal. Ashokan Reservoir, about 
to be built by the Board of Water Supply of the 
City of New York, have just been made public. 
The main features of this reservoir and the 
dams which will form it were described in our 
issue of May 9, 1907, and the principal quanti- 
ties involved in the construction of the main 
dams were given in a note on page 47 of our 
issue of July 11. Some facts regarding the dams 
and the conditions under which they are to be 
constructed have been extracted from the speci- 
fications and are given below. Copies of the 
plans and specifications, it may be added, can 
be obtained for $10, by addressing the Board of 
Water Supply, 299 Broadway, New York City. 

As many of our readers know, the Ashokan 
Reservoir is to form a part of the additional 
water supply for New York City to be drawn 
from streams in the Catskill Mountains. The 
works contemplated will have a daily capacity 
of not less than 500,000,000 gals., and, according 
to the preliminary estimate, will cost $162,000,- 
000. The Ashokan Reservoir will be about 12 
miles in length and will be connected by the 
Catskill Aqueduct, 82 miles long, with the Ken- 
sico storage reservoir near White Plains, N. Y. 
The works will also include a filtration plant near 
Scarsdale, and the Hill View distributing reser- 
voir in Yonkers, just north of the New York City 
line. 

The Ashokan Reservoir will be formed, as 
shown by the large map in our issue of May 9, 
by constructing a high masonry dam, with earth 
wings or extensions, across Esopus Creek, and 
also by constructing earth dams across minor 
streams and across depressions in the reservoir 
basin. A section of the masonry dam and also 
of the principal earth dam was given in our 
issue of May 9. Bids for the construction of 
these main dams will be received on August 6, 
1907. Messrs. J. Edward Simmons, Charles N. 
Chadwick and Charles A. Shaw are the Commis- 
sioners of the Board of Water Supply; Mr. J. 
Waldo Smith, M. Am. Soc. C. E., is Chief En- 
gineer; Mr. Alfred D. Flinn, M. Am. Soc. C. E., 
is Engineer of the Headquarters Department; 
Mr. Carleton E. Davis, M. Am. Soc. C. E., is 
Engineer of the Reservoir Department of the 
Board. 

GENERAL FEATURES. 

As a matter of convenience and fairness in 
making preliminary estimates, the specifications 
provide that “accepted materials delivered on 
the site of the work but not incorporated in the 
work” shall be allowed for at certain stipulated 
prices, these allowances to be taken into account, 


tities is provided for in the specifications as fol- 
lows: 

Sec. 12. For the estimating of quantities in which the 
computation of areas by geometric methods would be 
comparatively laborious, it is stipulated and agreed that 
the planimeter shall be considered an instrument of pre- 
cision adapted to the measurement of such areas. 


MEDICAL AND SANITARY REQUIREMENTS. 
The sections of the specifications relating to 
medical and surgical attendance, sewage and 


Syclepean masonry class A 


give the Engineer satisfactory assurance th. 1€ abor 
medical and hospital arrangements have bee;, de. , 
Sec. 23. Sanitary conveniences for the 


persons employed on the work shall be con = has 
maintained by the Contractor in sufficient nber in 
such manner and at such places as shall be ay eq 4) 
persons connected with the works shall be ob 
these conveniences. The sanitaries shall) 
with one or more disposal plants, where al! Ze shall 
be treated, so as to yield a reasonably clear 4 cojop. 
25! 50! 


PIPES REMOVED, CONDUIT COMPLETED 


FIG. 1. OPENINGS THROUGH OLIVE BRIDGE DAM, ASHOKAN RESERVOIR, FOR 
CONTROLLING STREAM FLOW DURING CONSTRUCTION. 


garbage disposal and other sanitary precautions 
are of sufficient interest to warrant quotation: 


Sec. 22. The Contractor shall retain the services of 
one or more qualified medical and surgical pfactitioners, 
who shall have the care of his employees, shall inspect 
their dwellings, the stables and the sanitariesat least 
once a week, or oftener, if the health conditions of any 
portion of the camp shall make more frequent inspec- 
tion desirable, and shall supply medical attendance and 
medicines to the employees whenever needed. The Con- 
tractor shall provide one or more buildings, properly fitted 
for the purpose of a hospital, with facilities for heating 
and ventilating in cold weather and for screening and 
ventilating in warm weather. These hospitals shall have 


less effluent, free from disagreeable odor. Samples of 
the effluent shall show no increase in the oxygen con- 
sumed after being kept three days at a temperature of 
80° F. In addition to the above, pan-closets sha!! be pro- 
vided and properly cared for at convenient points on the 
parts of the work remote from the disposal plants, when- 
ever necessary for the prevention of nuisances. The Con- 
tractor shall rigorously prohibit the committing of 
nuisances within the limits of the work. 

Sec. 24. Garbage, both liquid and solid, shall be 
promptly removed from the buildings and immediately 
placed in approved tight receptacles of sufficient capacity 
for about one day’s ordinary production. At least once 
in 24 hours all such garbage shall be incinerated or other- 


ELEV. to galler. 

Section through center line of drainage wells is inclined locotion hrough inspection wel. 

and through centerline of inspection wells verticel second conduit for stream yy Yy Yj 

400— during cons \ 
Sra.i6 17 18 is 20 2i 


FIG. 2. SECTION THROUGH OLIVE BRIDGE DAM, ASHOKAN RESERVOIR, ON LINE OF 
DRAINAGE WELLS. 


of course, in the final settlement. No allowances 
for plant are to be included in partial estimates. 

An unusual feature of the specifications is a 
provision for interest at 4%% per annum on all 
partial payments not met by the city within 30 
days, and also on the final payment in case it is 
not met by the city within 40 days from the time 
\t is due under the terms of the contract. 

The use of the planimeter in estimating quan- 


an ample number of beds to properly care for sick or 
injured employees, and shall be provided with all articles 
necessary for giving “First Aid to the Injured,”’ as well 
as with all necessary medicines and medical appliances 
for the proper care of the sick and injured. Another 
suitable building shall be provided and equipped as a 
contagious hospital, and any employee, who shall be 
found to have a contagious or infectious disease, shall 
be at once removed from the camp to this hospital, and 
there properly isolated and treated. The Contractor shall 


lemporary conduit for stream 
auring ¢onstruction 


i ! 
22 23 24 


wise thoroughly and satisfactorily disposed so as not 
to create a nuisance. 

Sec. 25. The sanitary precautions, includi>s those to 
prevent contamination of the waters of ‘'¢ Esopus 
Creek, and the care of the employees shal! »( ali tim 
be satisfactory to the Engineer, to the D« «rtmest of 
Health of the City of New Yerk, and to the ‘ate Board 
of Health. The Contractor shall promptly a* fully 
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ply » all orders and regulations in regard to these 


ce °8. Exeavations shall be made from within and 
aroun. privy vaults, cesspools, barnyards, poultry yards, 


and ‘ilar places within the area covered by this con- 
tract, end disposal of these excavated materials shall be 
mad outside the reservoir at the place and in the man- 


ner ted. Such material as required shall be properly 
dis ted. For excavated material specified in this sec- 
tion, payment shall be made at the price stipulated for 
ear. excavation in Item 4. 


| 


CROSS-SECTION, 


Very few contract specifications include a sec- 
tion like the following, which looks to preserving 
trees for future landscape effects: 


Sec. 83. Many trees on the city’s land are to be pre- 
served as parts of the landscape treatment of the com- 
pleted works. Only such trees as will be permitted from 
time to time shall be cut down or injured. The Con- 
tractor shall satisfactorily protect until the completion 
of all operations under this contract, such trees as shall 
be designated. 


STREAM CONTROL. 


The general method of stream control during 
the construction of the Olive Bridge Dam is 
illustrated by Fig. 1. The drainage area of this 
dam is about 240 sq. mi. It is estimated that 
flood flows of 15,000 cu. ft. per sec. may be ex- 
pected each year, and that a maximum of at 
least 38,000 cu. ft. might be reached and might 
even be exceeded. The Board of Water Supply is 
installing two cofferdams at the site of the dam, 
and laying two 8-ft. steel pipes through and be- 
tween them. These are designed to carry the 
ordinary stream flow until the masonry reaches 
their level, whereupon it will be diverted to the 
large conduit formed in the masonry itself; all 
as shown in Fig. 1.. A second conduit for stream 
control may be required at the discretion of the 
engineer. 

MASONRY. 


The masonry structures for the most part will 
be cyclopean, “consisting of concrete into which 
Stones of various sizes, up to the largest that 
can be conveniently handled,” will be embedded. 
The main dam will be faced with concrete blocks 
and the same kind of material will be used at the 
expansion joints and as a lining for the inspec- 
tion wells. Figs. 2 and 3 show the details of 
the novel system of drainage and inspection 
Wells and the inspection gallery designed for the 


Olive Bridge Dam, and Fig. 4 shows a horizontal 
“ ‘ion of the expansion joint. Regarding these 


“tures of the structure, the specifications may 
be quoted as follows: 

Sec. 182. The masonry portion of the Olive Bridge 
will be built principally of cyclopean masonry 
fo. ied upon solid rock. It will be about 1,000 ft. long 
on ‘op and its maximum height may exceed 230 ft. At 
‘) intervals and depths as shown on the drawings or 
‘ed, expansion joints, normal to the dam line, shall 
“rmed by building vertical faces of concrete blocks; 
ea. such face shall be coated with acceptable material 


to prevent adhesion to the masonry on the other side of 
the expansion joint; otherwise, these blocks shall be 
carefully bonded to each other and to the adjoining 
masonry. In connection with the expansion joints, in- 
spection wells will be constructed as shown on the draw- 
ings. These wells will not be filled under this contract, 
but may be filled with masonry or clay by the city before 
the completion of the work under this contract. The 
expansion joints will divide the masonry dam into sec- 
tions, and as the work progresses alternate sections may 
be carried ahead of the intervening ones, the expansion 
joint blocks serving as the forms for the adjacent sec- 
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SECTION B-B, 
FIG. 3. SECTIONS THROUGH iNSPECTION WELLS AND GALLERY, OLIVE BRIDGE DAM, 
ASHOKAN RESERVOIR. 


tions. Derricks may be placed on such higher sections 
for use in placing masonry in lower sections. 

Sec. 134. A drainage system shall be built into the 
masonry dam, approximately as shown on the drawings, 
consisting of an upper and a lower gallery between which 
shall be built inclined drainage wells formed by laying 
up hollow, porous concrete blocks, to be spaced as shown 
on the drawings, or as otherwise directed. The wells 
formed by the blocks shall be kept clean and free from 
mortar, and have smooth continuous surfaces and a uni- 
form diameter. To maintain the wells in this condition 
and provide against accident, each shall be constantly 
protected by a metal grating or other acceptable cover 
that can be moved as the work progresses. The Con- 
tractor shall provide all centering required, and perform 
all work necessary to the completion of the drainage sys- 
tem without compensation other than that bid for the 
drainage blocks under Item 22, and the cyclopean masonry 
Class A, under Item 20. 

CEMENT AND CONCRETE. 

The kinds and quality of cement are specified 
in general terms as follows: 

Sec. 138. All cement used in the work shall be true 
Portland cement of well-known brands which have been 
in successful use for large 
engineering works in America 
for not less than five years, 
and which are manufactured 
at works which have been in 
successful operation for at 
least two years. The brands 
shall be acceptable, and 
before beginning to furnish 
cement the Contractor shall 
inform the Engineer what 
brands he proposes to use. 
Unless otherwise permitted, 
not more than three brands 
shall be used in the whole 
work, and only one brand 
shall be used at the same time in any section of the 
work, excepting as permitted. 

Sec. 139. All cement shall be dry, finely ground, and 
free from lumps, caking or water marks. By Portland 
cement is meant the finely pulverized product, result- 
ing from the calcination to incipient fusion of a prop- 
erly proportioned intimate mixture of argillaceous and 
calcareous materials, to which no addition greater than 
3% has been made subsequent to calcination. 


The cement tests will be made in general con- 
formity to the well-known recommendations of 
the Committee of the American Society of Civil 
Engineers. 


The general proportions for concrete will be, 1 
volume of cement to 8 volumes of “sand or 
screenings, and gravel or crushed stone,’® but 
some leaner concrete may be required. In 
measuring the cement, 105 lbs. will be considered 
1 cu. ft. Mechanical mixers of an approved type 
will be used for mixing the concrete, “except 
that, if permitted, relatively small quantities 
may be mixed by hand in a satisfactory man- 
ner.”” The concrete must be deposited in place 
in batches of not more than 1 cu. yd. each. The 
general specification of concrete blocks is as 
follows: 

Sec. 188. Facing and stair blocks are to be of dense 
concrete, carefully cast to obtain smooth faces uniform in 
appearance where exposed. Expansion joint blocks are 
to be dense and to have one or two plane smooth faces. 
Blocks for drainage ducts are to be of specially propor- 
tioned aggregates, designed to obtain a maximum porosity 
consistent with the necessary strength, but will have no 
faces which need be more than ordinarily smooth. The 
ducts in the gate-chamber for drainage and for the gag- 
ing wells are to be rectangular blocks with a cylindrical 
bore of smooth surface. 

Sec. 194. If so ordered, steel rods, to be paid for under 
Item 32, shall be embedded in the concrete blocks, as 
directed, to reinforce the blocks and provide means for 
lifting or anchoring them. 

Reinforced concrete will be used for some of 
the drainage features of the main dam and for 
covering over wells and chambers in the gate- 
chamber. 


INDUSTRIAL VENTILATION is presented in a recent 
article by Miss Gertrude Beeks, Welfare Secretary of the 
National Civic Federation. Extracts are furnished us by 
the B. F. Sturtevant Co., of Hyde Park, Mass. 

Systems of ventilation which permit a complete change 
of air in the workrooms at least every fifteen minutes 
are already installed in many modern structures. Em- 
ployers are beginning to realize the desirability of going 
to the expense of installing such systems in old build- 
ings. In one notable case the cost of installation was six 
thousand dollars, but the reduction thereafter of the 
percentage of absences because of illness was so great 
that the employer was compensated for the outlay. It 
was also found that while previously the employees were 
likely to become stupid the latter part of the afternoon, 
the new system maintained alertness during the entire 
day. It has been found advantageous to install, even 
in the old cotton mills, exhaust systems for the removal 
of the lint resultant from the first processes of manu- 
facture. 

In the foundry, where the pipes which are used in the 
winter for heating serve to bring in the cool air in the 
summer, great comfort is afforded the moulders. Gal- 
vanized iron pipes carry fresh air to the faces of the men 
employed in rolling mills. Previously, in very hot 
weather, the men were frequently overcome, and some- 
times it was necessary to shut down the entire mill, the 
workmen thereby losing their wages and the company the 
output. Where these ventilating systems have been in- 
stalled, not a single hour’s time has been lost because of 
the excessive heat. In the case of stationary engineers 
and firemen, the pipes for forced ventilation have been 
brought out above the furnace doors to prevent the 
firemen from baking their faces when “hauling the 
fires.’"” In numerous cases their comfort in working 
hours has been increased by exhausting the foul, hot air 


‘Donnstream face 


FIG. 4. PART HORIZONTAL SECTION OF EXPANSION JOINT, 
OLIVE BRIDGE DAM, ASHOKAN RESERVOIR. 


and throwing fresh air into the furnace and boiler 
rooms. In many isolated power plants this is seriously 
needed because the rooms are located in the sub-cellars 
or interiors of structures. 

Where it is necessary to humidify the air in the tex- 
tile industry, employers have found that the cold water 
spray provides an atmospheric condition much more 
comfortable for the operatives than the steam spray 
during the summer season, and that heat is not essen- 
tial to the successful manufacture of cotton goods. In a 
watch factory fresh air, which has been forced through 
sheets of water, is conducted through pipes to the faces 
of the young women who sit in front of the ovens baking 
the faces of the watches. ~° 
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THE LARGEST COPPER SMELTING PLANT IN THE 
WORLD.* 

The* famous Washoe smelter of the Anaconda Coppet 
Mining Co. is located about two miles east of Anaconda, 
Mont. Being on a hillside, it was possible to make the 
level of delivery of the product of one building the level 
of the charge floor of the next succeeding building. This 
is shown by the diagrammatic section, Fig. 1. The ore 
comes principally from the Butte district, 28 miles, and 
is hauled by the Butte, Anaconda & Pacific Ry. in trains 
of 50 bottom-dump 50-ton cars to the yards at East 
Anaconda. There they are split up, the cars going to 
the concentrator and sampling mill ore bins, or to the 
storage bins. 

Sampling Mill.—This is a wooden building, 40 x 60 ft., 
and six stories high. It consists of two complete sec- 
tions, each section having a capacity of 1,800 tons in 24 
hours. The ore to be sampled is taken from the sample 
bins by an electric locomotive and dropped into bins feed- 
ing the crushers. The discharge of these crushers is ele- 
vated to the top of the building by means of bucket ele- 
vators. The stream of ore is cut four times by Brunton 
automatic samplers, cutting out one-fifth of the amount 
each time and discarding four-fifths,—the final result 
being 3.2 Ibs. for each ton of ore crushed. The discard 
from the sampling machines is elevated and dumped into 
concentrator ore bins, or, if it is first-class ore, it is sent 
to the storage bins at the blast furnaces. The final 
sample is quartered by a Brunton quartering shovel. The 
resulting sample is dried on a steam drier, ground in an 
ingelhardt sample grinder, bucked so as to pass through 
a 100-mesh sieve and put up in three separate sample 
packages. One goes to the laboratory for analysis, one 
to the owner of the ore, and one filed away for use 
in case of dispute. 

Concentrator.—This consists of two steel and wood 
buildings, each 255 x 350 ft., and containing four com- 
plete sections, or eight in all. Each section is equipped 
with the same kind of machinery (crushers, rolls, jigs, 
ete.), and will handle 1,100 tons of ore in 24 hours. A 
system of launders carries the concentrates to the settling 
tanks at the foot of the concentrator building. The tank 
house is 70 x 670 ft., and contains nine settling tanks for 
each section. These tanks are 19 x 19 ft., and 15 ft. 
high. Each has a capacity of 420 tons of concentrates. 
These nine tanks are divided as follows: six for first 
settlement of the concentrates, and three for second 
settlement of the concentrates, for settling the overflow 
of the first tanks. The overflow from the second settle- 
ment tanks goes to three large tanks common to all 
sections in that half of the mill. The overflow from 
these tanks goes to the slum pond with the slum water 
from all the settling tanks and Wilfley tables. The con- 
centrates caught in the first settlement tanks are called 
“fine concentrates,"”’ those of the second tanks ‘‘second 
settlement concentrates,’’ and those of the third tanks 
“tank slum.’’ The first two products are treated in the 
roaster building, the third at the briquette plant. 

There are six slum ponds of different sizes, but aver- 
aging about 300 x 630 ft., and the slum water, containing 
the greater metal values coming from the concentrator, 
goes to these ponds for settlement. When a pond is full, 
the water is diverted to an empty pond, and as much 
water drained off from the full pond as possible. The 
pond is then excavated by one of two Lidgerwood travel- 
ing cableways, each having a 5-ton bucket. The slum 
is piled outside of the pond and allowed to drain and 
dry, and from these piles it is taken by cableway and 
dropped into a hopper on trucks, from which it runs 
into the cars beneath and is taken to storage bins for use 
at the briquette plant. The slime water containing the 
least values is used for condensing purposes and for 
sluicing slag at the reverberatories and blast furnaces. 

Roaster Building.—This contains 64 McDougal calcining 
furnaces of the Evans-Klepetko type. These furnaces 
have six hearths, 16 ft. diameter, and are 18 ft. high; 
they have revolving water-cooled shafts and arms, driven 
by suitable gearing from the top. No fuel is used other 
than the sulphur ip the concentrates, the burning of 
which furnishes sufficient-heat to do the calcining, except 
on occasions whefi the furnace is not hot enough to ignite 
the sulphur, at?whttch times’ fine coal is fed. Each fur- 
nace is capable of handling 45 tons of material in 24 
hours. 

Reverberatory Buildings.—This plant consists of two 
steel buildings, 183 x 225 ft., each containing four coal- 
fired furnaces, the hearth dimensions of which are 19 ft. 
in width and from 102 ft. to 116 ft. in length. The grate 
is 8 x 16 ft., and the smelting capacity 300 tons per 24 
hours, on natural draft. The flame, after leaving the 
furnace, passes through two 375-HP. Stirling boilers, in 
tandem, which reduce the temperature of gases going to 
the main flue to about 600° F. By this means 600 B. HP. 
are obtained from each furnace from the waste heat. 

The slag is skimmed from the reverberatories twice in 
eight hours. It is allowed to accumulate until fts depth 
is from 3 to 4 ins. above the skimming plate in front of 
the furnace, and then skimmed into a stream of slum 


*From a pamphlet prepared by members of the staff of 
- Anaconda Copper Mining Co. for private distribu- 
on, 


water, which granulates and sluices it through a cast- 
iron-lined launder to the slag dump. By allowing the 
slag to accumulate in the furnace in this manner it is 
possible to skim the furnace very rapidly, as much as 
60 tons of slag being removed in 20 minutes. By this 
method the actual use of a rabble to “‘pull’’ the slag is 
avoided, the rabble being used to keep the “‘bay’’ clear 
of floating pieces of unfused silica and to prevent the 
flow being more rapid than the water can handle prop- 
erly. The matte is kept down some distance below the 
skimming plate, making it impossible to ‘‘pull’ out any 
of the matte, thus avoiding explosions. The matte is 
tapped from the side of the furnace, through copper tap- 
hole plates, and run through cast-iron launders, lined 
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furnace to run down, the crust either dropping or 
readily barred. It has smaller radiating surface ; 
same hearth area than the smaller furnaces, u< 
coke, makes a flexible unit (as any part of the ; 
can be handled as the case demands), and is sus. 
of repairs without shutting down the entire f 
Leaking water jackets may be replaced without s) 
down the furnace, thereby saving considerable ti; ! 
takes from six to eight hours to change a jacket 

procedure is to shut off the tuyeres on the jacke: 

changed and the one opposite, allowing the wa: 
circulate until all buckstays, tuyere pipes, etc., a 
moved, and the jacket ready to be pulled out. This 
a wall inside the jacket strong enough to hold th- 
tents of the furnace. The new jacket is placed in ‘ 
tion, all connections made and the blast turned o: i 
smelting resumed. The entire end of one furna: 

been shut down, jackets changed, furnace cleane: 
and operations resumed, and during all this time 
tending over ten days to two weeks) the other ha 
the furnace was in operation. 

The 51-ft. furnace has three 7-ft. 45° unlined stee! 
the 87-ft. has five flues. All the flues discharge {; 
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FIG. 1. DIAGRAM OF ARRANGEMENT OF BUILDINGS AND PROCESSES AT THE WASHOE 
COPPER SMELTER, ANACONDA, MONT. 


with silicious material, to hot-metal ladles of 10-ton 
capacity and taken to the converters. 

The bricks used in these reverberatories are manufac- 
tured by the brick department of the company, and 
have given the greatest satisfaction. The silica brick of 
that portion of the roof immediately over the firebox (and 
for a distance of 30 ft. from the firebox) lasts nine months 
and over. The remaining part of the roofs are still in 
good shape, having been in operation for two years. The 
bricks are 15 x 6 x 3 ins. It is the practice to clay, or 
fettle, the bridge-wall and sides where needed every 30 
days. The bridge-wall plate is kept cool by a circulation 
of air by a pipe connection to the main flue. 

Briquette Plant.—This contains four Chambers Brothers 
end-cut, auger-type brick machines, each having a ca- 
pacity of 700 tons of briquettes in 24 hours. The 
briquettes are made of fine concentrates, fine first-class 
ore, pond slum, and fine coke from the reverberatory 
ashes. These materials are conveyed from the storage 
bins by belt conveyors to a pug-mill, from which they 
discharge into the brick machine proper, where they are 
further mixed and forced through a former by the 
auger of the machine in a continuous bar. This bar is 
cut into briquettes, weighing about 10 Ibs., by a revolving 
cutter peculiar to this type of machine. The briquettes 
are conveyed by a series of belt conveyors to storage 
hoppers, from which they are loaded into blast furnace 
cars as part of the charge. 

Blast Furnaces.—The blast furnace building is of steel 
construction, 82 x 269 ft., and contains three furnaces; 
two are 51 ft. long and the other 87 ft. long. All have a 
width of 56 ins. at the tuyeres. The smaller furnaces 
have a capacity of 1,600 tons, the larger 3,000 tons of 


Fig. 2. Single-Compartment Smoke Flue from Fur- 
naces to 300-ft.. Smokestack. 


charge in 24 hours. The bottom of the center of the 
furnace is of silica brick, laid on water-cooled cast-iron 
plates mounted on cast-iron columns, and has a gradual 
slope to each discharge spout. The 87-ft. furnace has 
three discharge spouts and three settlers, but is otherwise 
built in the same manner as the 51-ft. furnace. The 
51-ft. furnace has eighty-eight 4-inch tuyeres, and the 
87-ft. furnace has 150. : 

The type of furnace used is the Mathewson patent blast 
furnace. It is very successful in operation and much 
easier to handle than the old style furnaces. Its advan- 
tages are: That it has increased hearth area with but 
two ends to bind and hold the crusts. Any crusts forming 
on the sides can be readily got rid of by allowing the 


large brick and steel dust chamber, connected by a larg: 
flue to the main flue. 

The furnaces are charged from both sides, the doors 
being raised by compressed air. The cars receive the 
weighed quantities of the various materials from ‘hx: 
storage bins adjacent to the blast furnace building. |! 
gates in these bins that are used constantly are operated 
by compressed air. Two charge cars constitute a charge. 
the weight of which varies from 8,400 Ibs. to 11,000 Ibs. 
according to its composition. 

The slag and matte flow from the furnace through the 
discharge spouts into the 16-ft. circular settlers, which 
are made of %-in. steel plates HMned with 12-in. silica 
brick. The slag overflows and is granulated by slum 
water from the concentrator, and is carried off in laun- 
ders lined with cast-iron to the dump. The matte is 
tapped from the settler into the 10-ton. hot-metal ladles, 
and taken to the converter plant while still molten. 

Converters.—The converter building, including the con- 
verter lining plant, casting furnaces and converters, is 
176 x 416 ft., and is constructed of steel. The converters 
are the horizontal barrel type, 8 ft. diameter and 12 ft. 
6 ins. long, and are operated hydraulically. The build- 
ing is equipped with two 60-ton electric traveling 
cranes; one is for handling the converters when they are 
in need of replacement and for other work in connection 
with the lining department, the other is for handling 
slag and copper from the converters. There are also two 
15-ton electric cranes in the casting department. 

The matte is brought from both blast furnace and re- 
verberatory buildings to the charge floor of the converter 
building, which is 23 ft. above the operating floor. The 
matte is poured from the ladle into a launder, the end 
section of which is pivoted so that it can be turned out 
of the way when the-converter is filled. The converter 
is filled in a nearly vertical position with the air blast on 
Seven tons of matte per charge is used whether the 
converter is freshly lined or nof, and the charge is 
finished to blister copper in the same converter. 

The slag from the converters is poured into unlined 
cast-steel ladles and taken by the crane to a casting 
machine of the platform conveyer type, having pressed 
steel molds. This slag ladle is placed in a hydraulic 
cradle from which the slag is poured into the moids, 
chilled by sprays of water and conveyed to a steel bin 
outside of the building, from which it is loaded into cars 
and transferred to the storage bins for blast furnace 
use. The blister copper is poured into a sheet steel clay- 
lined ladle and taken by the crane to a hydraulic cradle, 
from which it is poured into the casting surface. 

The converter lining material is highly silicious ore, 
having gold and silver values, and pond slum is use 2s 
a binder. The material is crushed by a Blake cru-'°r 
and fine rolls, sized by trommels and sent to the b°s, 
which feed four Carlin 7-ft. grinding and mixing ps. 
Here it is ground and mixed with pond slum to ‘he 
proper consistency and then transferred to the conve:'«', 
where it is tamped around a steel form by a sp 4! 
Ingersoll-Sergeant tamping machine, 5-in. diameter .4 
20-in. stroke. This tamping machine is supported ) 4 
revolving jib crane, the vertical motion of which is © °»- 
trolled hydraulically. After lining, the converter is :¢- 
moved to the drying stand by the crang 

Casting.—There are three casting furnaces, two h*. 0£ 
a@ capacity of 95 tons and one 110 tons; two of these «re 
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in opera’. 2 all the time. The copper is poured in at 
the side, 2d a8 soon as the furnace contains 50 or 60 


tons, the oxidation by 90-lb. air pressure is commenced. 
When t. furnace is full, the slag is removed and oxida- 
.pleted; it is then “‘poled’’ back -to the desired 


jon is 

an e cast. The casting machine is a platform con- 
yeyor © °3 the molds attached, and operated hydrauli- 
cally. e molten copper is run into a suspended ladle, 


from Wich it is poured hydraulically into the mold on 
the ma: »ine. When a mold is full the ladle is dropped 
to a he zontal position and the conveyor is moved so as 


to brine (he next mold into position, and the process is 
repeat: This machine is capable of casting 25 tons 
per hi The copper is chilled by a spray, and when 
vget'’ | Jumped from the mold onto a platform conveyor, 


operat: through a tank of water. It is then weighed 
and shipped to eastern refineries. 

Flues and Stack.—There is an elaborate flue arrange- 
ment, «specially noted for its immense size. The three 
princip:! flues (the blast, roaster and reverberatory) are 
99 ft. wide and 15 ft. high, of brick and steel construc- 
tion. The converter flue consists of two 7 x 7-ft. flues. 
The blast, roaster and converter flues connect with 
their respective dust chambers; the reverberatory flue 
connects with the furnaces direct. The lengths of the 
flues are as follows: Blast furnace, 1,653 ft.; roaster, 
488 ft.; converter, 703 ft.; reverberatory, 842 ft. 

The flues all merge into one main flue. For the first 
1,200 ft. this is 60 ft. wide, with side walls 20 ft. high, 
and the bottom sloping at 30° from either side. This is 
shown in Fig. 2. The roof is of I-beam and brick arch 
construction, The remaining distance to the stack is 
1,122 ft. of 120-ft. flue, having two parallel sections 
similar to Fig. 2. This portion of the flue has a roof of 
No. 9 sheet steel. The stack is 300 ft. high, with an 
inside diameter of 80 ft. The top of this stack is 932 ft. 
above the surrounding valley. 

The flue dust is drawn off through hoppers, spaced 
every 10 ft. in the tunnel, as shown in Fig. 2, into cars 
operated by the gravity system from a set of drums 
placed immediately behind the stack. When the cars are 
loaded they are sent to the lower end of the main flue 
and elevated to the adjacent flue-dust bins. There are 
two sets of bins here, one for the flue dust containing the 
desired percentage of arsenic for the arsenic plant, the 
other for flue dust to go directly to the reverberatories. 

The equipment of the local or industrial railway sys- 
tem consists of 17 H. K. Porter & Co.’s air locomotives, 
weighing from 12% to 22 tons, each, and 240 cars of 
various kinds. The locomotives operate with 900-lb. air 
pressure in the receivers, which is reduced by means of 
reducing valves to 150 lbs. for use in the cylinders. 
There are 48 miles of standard gage ‘tracks in the works. 
The charging stations are placed at convenient points 
throughout the works, and are fed by an extensive pip- 
ing system. The locomotives are charged about every 
20 minutes,—this varies according to the nature of the 
work; it takes about two minutes to charge. This rail- 
way handles about 13,000 tons of material each 24 hours. 

The following figures are of interest: 


Per 24 Hrs. 
Amount of ore that can be treated in 24 hours.10,000 tons. 
Lime rock from adjacent quarries ............ 2/300 
Coal for power use ..... 500 “ 


Monthly payroll for above ............... 


MINERAL PRODUCTION IN THE UNITED STATES 
in 1906 is the subject of preliminary estimates put out by 
the U. 8S. Geological Survey. Some of the principal items 
in the estimate are as follows: Pig iron, 25,307,000 
long tons, valued at $505,700,000; aluminum, 14,910,000 
Ibs., at $4,263,000; cement, 51,000,445 bblis., valued at 
$55,308,000, of which 46,463,424 bbls., at $52,447,000, were 
Portland cement. Of minor interest it may be noted that 
the total production of grindstones is valued at $745,000, 
and of whetstones and oilstones at $268,000. 


a 


COMPETITIVE DESIGNS FOR CANADIAN GOV- 
ernmental buildings have been submitted to the number 
of thirty. This competition was open to any Canadian 
architect and offered four prizes of $8,000, $4,000, $2,000 
and $1,000 for the four best designs for a new govern- 
Mental block adjoining the present Parliament buildings 
and for a new Justice Building, the total cost of the new 
work running well above $3,000,000. The departmental 
block is to be over 1,000 ft. long, five stories high and 
will contain above 360,000 sq. ft. of floor space. The 
Justice Building, which will accommodate the Depart- 
ment of Justice and all the higher courts, is to be three 
or four stories high and will contain about 60,000 sq. ft. 


floor ‘rea, As a limit to the competitors’ ideas of ma- 
terio! and ornamentation, it is specified that the latter 
bull’ \¢ shall not cost more than 35 cents a cubic foot. 
The Covernment is very much gratified that so great an 
‘nter’st should be displayed in the contest at a time 
“a such activity prevails in the building trade in 


- and the local architects are so busily engaged in 
outside work. 


JOHN A, BRODIE, PRESIDENT OF THE INCORPORATED 
ASSOCIATION OF MUNICIPAL AND COUNTY 
ENGINEERS. 


The Association of Municipal and County En- 
gineers is a British society which has no counter- 
part in America. Our nearest approach to it is 
the American Society of Municipal Improve- 
ments. Our society, however, is relatively small, 
meets only once a year, and does little for its 
members or for anyone else meanwhile. The 
British association, besides a general annual 
meeting, holds many district meetings, and also 
holds “qualifying examinations for young munic- 
ipal engineers.”’ 

We present herewith a portrait and biograph- 
ical sketch of Mr. John A. Brodie, M. Inst. C. E., 
the newly elected President of the association 
named. For the portrait we are indebted to our 
London contemporary, “The Surveyor and Munic- 


‘ipal and County Engineer.” The biographical 


Mr. John A. Brodie, M. Inst. C. E., M. Inst. M. E. 
(City Engineer of Liverpool and Surveyor to the Urban 

Sanitary Authority. President of the Incorporated Asso- 

ciation of Municipal and County Engineers.) 

sketch is based on one which appeared in the 

same journal. 

Mr. Brodie has been city engineer of Liverpool 
since 1898, having been chosen to that position 
out of a large number of candidates from all 
parts of Great Britain. This, we hardly need 
state, is in striking contrast to the. American way 
of filling a municipal office. As city engineer of 
Liverpool Mr. Brodie has charge of roads, sewers 
and the “cleansing department” (street clean- 
ing, ashes and garbage collection and disposal, 
etc.). Under him are from 3,000 to 4,000 officials 
and laborers. 

The professional career of Mr. Brodie began in 
1875, in the engineering department of the Mer- 
sey Dock estate. In 1879 he gained a Whitworth 
scholarship and entered Sir Joseph Whitworth’s 
tool works. Subsequently he was in charge of 
harbor works in Spain and then was general en- 
gineering assistant to the city engineer of Liver- 
pool. In 1882 he entered into partnership with 
Mr. John T. Wood, M. Inst. C. E., subsequently 
engaging in water supply, sewerage, road, tram- 
way and other engineering improvements. Dur- 
ing this time he designed an apparatus for charg- 
ing refuse destructors without storing the refuse 


on their tops, and also a combined destructor 
and steam generator. 

As city engineer of Liverpool Mr. Brodie has 
carried out extensive street and sewer improve- 
ments, reorganized the cleansing department, 
and, in conjunction with the city electrical engi- 
neer, constructed more than a hundred miles of 
electric street railway. To provide a low cost 
street surface for residential districts Mr. Brodie 
has used blocks of “concrete macadam,” and also 
“pitch macadam pavements.” To utilize the 
clinker from refuse destructors and to help solve 
the “housing problem,” Mr. Brodie has designed 
and built clinker-concrete laborers’ dwellings, lo- 
cated in Eldon St., Liverpool. Of these “The 
Surveyor” says: “In his system the sides of a 
room, including the floors and ceilings, are 
put together at the joints by dovetails on a prin- 
ciple somewhat similar to that of a Joiner’s box.” 

Since 1893 Mr. Brodie has been one of the hon- 
orary professors of engineering at Liverpool 
University. He was one of the first members 
and vice-presidents of the Liverpool Self-Pro- 
pelled Traffic Association. 

A brief extract from Mr. Brodie’s inaugural 
address may be introduced, in conclusion, as giv- 
ing (1) an idea ef the character of the examina- 
tions held by the association of which he is pres- 
ident, and (2) some of his opinions on other 
phases of the work of the association, and par 
ticularly on the unwisdom and unfairness of 
characterizing attendance at association meetings 
as “outing” (or, as we should say in America, 
“junketing”’) trips. On these points Mr. Brodie 
said: 

The Association has also been looking after the in- 
terests of public bodies and the status of the municipal 
engineer by instituting qualifying examinations for young 
municipal engineers, the papers for which are prepared 
by a body of properly qualified professional men holding 
responsible and principal engineering positions, the sub- 
jects included in these examinations embracing: 

Water engineering, 

Engineering, 

Surveying, 

Building construction, 

Sanitary science, 

Public health law, 
and after completion of the written examination the 
candidates are examined orally in the different subjects, 
passing in turn before each of the examiners. Members 
of local authorities may be assured that the holder of 
the Association’s diploma has had at least a competent 
engineering education and practical experience in engi- 
neering work, and is, from a professional point of view, 
qualified to take up the responsible duties of an engineer 
to a local authority. 

To the members of the Association this is of course 
very well known, but I have thought it well to make 
clear what the position and objects of the Association 
are, more especially as to-day the Association has taken 
a further step in its progressive policy by inviting repre- 
sentatives of various authorities to join and take part 
in our annual meeting, and it is hoped that this inter- 
change of views on mutual ground between representa- 
tives of local authorities and their engineers will tend 
to broaden and enlarge the views taken of the bearing 
municipal engineering works have upon the health, com- 
fort, and convenience of the inhabitants of our various 
districts. 

Of course, this method of education has a great many 
critics. It is said that such meetings and conferences 


* with people interested in kindred subjects are practically 


‘outings’ at the expense of the public. It appears to 
be thought by some that statements to this effect are a 
sure method of securing notoriety, whilst others, with 


no doubt good enough motives, consistently object to any . 


expenditure out of the public funds on visits or inspec- 
tions of any description. Such criticism very rarely 
comes from the really thoughtful section of the com- 
munity, and practically never from those who are really 
responsible for the carrying out of important works and 
improvements. 

Those statements do a great deal of harm, as they 
tend to prevent the best qualified and busiest men from 
giving their time to public duties, and they appear to 
many of us who are behind the scenes particularly un- 
gracious when applied to the chairmen and members of 
committees who regularly give up a large amount of 
their valuable time and shoulder heavy responsibilities 
and fight them through, often in the face of considerable 
opposition. Chairmen of committees, in my opinion, 
seldom receive a tithe of the credit due to them for their 
often laborious and responsible work on behalf of the 
public. 

In my opinion visits to other towns, and where neces- 
sary to foreign countries, form an important part of the 
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education of any gentleman responsible for the execution 
of public works, and I believe great good would arise 
from a systematic examination by deputations of muni- 
cipal works carried out in other towns and countries. 

I bave considered this policy of so much importance 
that since my election to the position I now hold it has 
been my consistent practice to visit during my summer 
vacation one or more of the great towns abroad in order 
to gather anything which might be of advantage in 
connection with carrying out the public works of this 
city. 


A REINFORCED-CONCRETE SIPHON ON AN IRRIGATION 
CANAL IN SPAIN, 


In the northeastern part of Spain in the prov- 
inces of de Huesca and de Lerida, there is a dry, 
arid country, the proper irrigation of which has 
been the subject of study since the 18th century. 
In 1896 these studies were brought to a head in 
the construction of an irrigation canal which col- 
lected the waters of the Rivers Essera, Cinca and 
Segre and distributed them through smaller 
ditches over the surrounding country. The project 
serves over 260,000 acres of land and cost approxi- 


mately $6,500,000. The main canal is 744 miles - 


long, the secondary, 37.2 miles and the distribut- 
ing ditches total 102.3 miles. All the. bridges, 
aqueducts and other works along the canals are 
built of reinforced concrete, and as a rule present 
no special novelty in design and construction. 

One of the constructions which merits notice, 
however, is the reinforced concrete siphon which 
carries the main canal across the valleys of the 
Sosa and the Ribabona. Up to this time the 
largest work of this sort was the reinforced con- 
crete siphon at Champ (Department of Isere, 
France), which was 10.5 ft. in diameter and cal- 
culated to take all pressure up to 57 ft. head. For 
pressures above that head, metallic pipe was used. 
The total length of the siphon in Spain across the 
Sosa and Ribabona is about 3,200 ft. and the 
maximum head 85 ft., with a flow of 1,240 cu. ft. 
per sec, through two tubes each 12.5 ft. inside 
diameter. It will be noted from the plan and 
profile shown in Fig. 1, that there are two rises 
and falls and that the pipe is carried over the 
two rivers on aqueducts. 

Each of the tubes as constructed consists of a 
cylindrical sheet of %4-in. iron plate with an inside 
cement-mortar lining %-in. thick, and an outside 
6-in. thickness of concrete, reinforced with T-bars 
wound around the sheet-iron cylinder. The me- 
tallic cylinder was inserted to make the tube as 
strong as possible and in order to increase its 
efficiency, it was decided to join the ends of 
adjoining sections, each 21 ft. long, by an au- 
togenic weld or solder. However, when the work 
was started it was found that this method neces- 
sitated a rather large plant for the decomposition 
of hydrogen and oxygen from the river water for 
use in the welding and that extra cost of plant 
and loss of time in making the weld were not 
justified by the results. Accordingly, riveted 
joints, as hereafter described, were substituted. 

METHOD OF CONSTRUCTION. 

The construction was carried out by first build- 
ing a concrete cradle in which the iron tubes were 
set. Around these tubes the 6-in. concrete coat- 
ing was then placed and finally the inside %-in. 
cement mortar lining. 

The concrete cradles (Fig. 3) were built in open 
cut in lengths of 20 ft., with intervals of 18 in. 
to allow for a working Space in the placing of the 
iron tubes. Their inside diameter is just the 
same as the outside diameter of the finished 
siphon and their top comes to the horizontal dia- 
meter of the circular pipe. The steel tubes, that 
form the basis for the reinforcement of the pipe, 
are built in sections 21.3 ft long out of \%-in. 
plate. Each section is composed of 5 cylinders, 
each made up of 4 plates to the circumference. 
The extra reinforcement consists of a series of 
simple T-bars, wrapped around the steel tubing as 
elements of the circumference, not as spirals, 
and varying in size according to the pressure. The 
siphon was divided into four zones, corresponding 
to the pressures of 33 ft., 49 ft., 66 ft., and above 
66 ft., with a corresponding size and number of 
bars for each zone. The tubes under the greatest 
pressure carried 52 T-bars, 1%x1%x%-in. in 
size, distributed uniformly along the length of 


21.3 ft. The reinforcement was completed by 80 iron 
%-in. rounds, placed all along the outside of the 
tube, parallel to its axis, and buried at intersec- 
tions to the circumferential bars. 

After each length of tubing was covered with 
the reinforcing bars, it was rolled into place on 
some temporary tracks laid in the basin of the 
cradle and finally set, by use of the traveler 
shown in Fig. 5, on blocking which held it the 
proper distance above the cradle. Jn placing, the 


mixture approximately 1:1%:3. The mix: 


Ww 
carried on upon the upper bank outside th. he 
and as the mix was very wet it could be aceg 
by pouring into a gutter which ran to th. rms 
(Fig. 6). All the while the concrete wa eing 
placed two men were stationed inside t) pips 
whose duty it was to keep continually h» yer. 
ing the tubing in order that the vibration im- 
parted would help the concrete to settle oa 


more compact mass. 


FIG. 1. PROFILE AND PLAN OF REINFORCED 


Plan. 


CONCRETE SIPHON ON IRRIGATION CANAL |N 


SPAIN. 


adjoining tubes were set with ends just 2 ins. 
apart, the intervening joint being closed as here- 
inafter described. It was found that the tubes 
would not keep their circular section and in order 
to have the circle perfect when set, the mandrels 
shown in Fig. $ were devised. These mandrels, 
the construction of which can be readily seen from 
the drawing, were 6 in. thick, so that when placed 
at the joint of two tubes, there would be 2 in. 
in each tube. By means of the wedges shown, 
then, each tube could be forced into a perfect cir- 
cle at the same time the two were made concen- 
tric. 

The outside concrete was placed first. For this 
purpose no forms had to be built in the lower half 


EXPANSION JOINTS.—An interesting detail of 
the work is found in the joints to provide for 
expansion at the end of each tube section. As 
stated in the beginning of this article it was 
found impracticable to weld together these shect- 
iron tubes, so instead, at each joint, where a 
space of 2 ins. was left, an iron circumferential 
ring with a semi-circular section made a riveted 
connection between the two tubes (Fig 7). On 
top of this tube was placed, in several layers, an 
elastic mixture consisting of-from 80 to 85% coal 
tar and 20 to 15% asphalt. Then a ring of con- 
crete was placed around the asphalt and tar and 
reinforced, in the.same manner as the main out- 
side shell, with circular T-bars and longitudinal 


FIG. 2. CONSTRUCTION OF A SIPHON IN REINFORCED CONCRETE ACROSS THE RIVER SC 4 
IN SPAIN. 


ef the circular section, the cradle acting instead. 
Battens, however, had to be built to keep the 
concrete from flowing into the joint excavations. 
After the lower half had been constructed, forms 
were built for the upper half, with a small open- 
ing at the top, through which the concrete was 
poured. All concrete was mixed by hand in a 


iron rounds. The semi-circular connecting © 1g5 
are supposed to be able to give and take \ith 
any movement in the pipe due to expansi oF 
contraction. 

LINING.—After the entire otitsjde coverin. 124 
been made and the structure subjected to = of 
the stresses due to erection, the %in. « 
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mortar ning was put on. The lining consisted of 
 ement mortar reinforced with a \%-in. 
wireem h which was used to ensure adherence to 
the ir tube. The forms for this work were 
puilt i; -hort sections in the general shape shown 
in Fig. »- 

The ‘phon is provided with piezometer and 
yent-b les, at points indicated on Fig. 1. The 


Fig. 2. Section of Concrete Cradles for Siphon. 


re 


whole work is now completed and in excellent 
working order. Some small leakage was at first 
noticed, but it has now ceased and the whole pipe 
is periectly tight. 

The engineers on the work were M. Aimé Bon- 
na, consulting engineer, and Senor Mariano Luina, 
engincer-in-charge. ‘The contractor was Senor 
Eugenio Ribera. For the information and illus- 
trations herewith presented we are indebted to 
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Fig. 4. Elevation of Steel Reinforcing Tubes and 
T-Bars for Reinforced Concrete Siphons. 


Le Genie Civil, in an article by M. Henri Martin, 
who in turn acknowledged his debt to an article 
by Senor Luina in the Revista de Obras Publicas. 

UNITED STATES IMPORTS for the year ending June 
30, 1907, were valued at $1,434,000,000, which was an 
increase of more than $200,000,000 over the year preced- 
ing, and was more than double the corresponding figure 
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Fig. 5. Method of Setting Steel Tubes in Reinforced 
Concrete Siphon in Spain. 


for the year 1899. Exports for the year ending June 30, 
1907, .mounted to $1,881,000,000, which was an increase 
of $7,000,000 over the previous year, and of 53% 
year 1899. A very large proportion of the in- 
creas in exports for 1906-07, as compared with 1898-99, 
i of crude materials for manufacturing purposes 
and ‘oed-stuffs in a crude condition. 
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WATERPROOFING COAST DEFENSE STRUCTURES. 


There is no series of works upon which the 
details of waterproofing must be studied to a 
greater extent than in the various chambers and 
compartments of the coast defense stations. The 
U. S. Corps of Engineers have been experiment- 
ing upon the different methods of waterproofing 
such stations at all of the many coast-defense 
batteries on both oceans, and the reports of such 
tests are annually incorporated in the reports of 
the Chief of Engineers where, unfortunately, 
they are buried from the sight of most engineers 
in civil practice. The following abstract gives 
the major portion of some advance notes of two 
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Fig. 6. Method of Pouring Concrete for Outside 
Covering of Siphon Across River Sosa, in Spain. 


of these reports which have recently been pub- 
lished. 


COAST OF MAINE AND NEW HAMPSHIRE.—The 
entire surface of a concrete chamber is covered with 
a %-in. coat of hydrolene which is carried over 
the entire surface of the undercuts, being there bonded 
to the concrete by coal tar. On the hydrolene is placed 
either one layer of tar paper or two layers of hydrex felt. 
On this is placed hollow tile, bonded to the waterproofing 
with hydrolene, and with the hollows in line with the 
slope, but a gutter 6 ins. wide is left along the traverse 
and parapet walls. Concrete paving is placed over the 
tiling and the gutter is covered with an angle iron 
bolted in place. The cost of the work in the one plat- 
form completed is $12.64 per sq. yd. 

The object of the tiling is to drain the waterproof layer. 
The gutter is to permit free expansion and contraction of 
the pavement, and to render the waterproofing accessible 
along the line of the vertical walls, where failure is 
most to be expected. | 

The above treatment made over two years ago has 
proved very efficient. Some few changes, however, will 
be made in future 
work. When soft 
burned porous tile 
are kept saturated 
with water and ex- 
posed to alternate 
freezing and thaw- 
ing under the severe 
conditions of the 
Maine climate, they 
are broken up. In 
the latest work, tile 
laid in positions sub- 
ject to such exposure have been boiled in paraffin be- 
fore placing. Each tile thus treated took up about %-lb. 
of paraffin, and subsequent tests showed that the treated 
tiles had become non-absorbent. 

In one of the older batteries the galleries in the traverse 
were very wet. A coat of Staso cement applied on the 
surface, in conjunction with the Staso compound in the 
larger cracks, which were widened to receive it, made a 
decided improvement. The amount of surface covered 
was insufficient to stop all leaks, and further work re- 
mains to be done. 

In another battery, where expansion cracks had formed 
in the loading platform and caused leaks in the galleries 
beneath, half-inch expan- 
sion joints were formed 
10 ft. apart and filled with 
the elastic Staso com- 
pound, and the smaller 
intermediate cracks were 
filled with the nonelastic is 
glycerine and litharge ce- 
ment. This was also fair- 
ly successful. This ce- 
ment bonds strongly with 
the concrete. Coal tar ; 
pitch applied with a brush Fig. 8. Interior Form- 
while melted was also ing for Reinforced 
tried successfully on the Concrete Siphon. 
top of the traverses, in 
the same manner as in the New York district. 

Another leaking traverse was treated on its top sur- 
face with paraffin after the larger cracks had been filled 


Fig. 7. Expansion Joint in 
Reinforced Concrete 
Siphon. 


with Webster’s cement. A mixture of 1 part white paraf- 
fin wax and 2 parts kerosene heated to a temperature of 
212° F. was applied to the surface with a brush. The mix- 
ture cooled at once and left a thin skin on the surface of 
the concrete. This was then gone over with a hot 
smoothing iron, such as is used for asphalt pavements, 
and the paraffin largely disappeared into the concrete. 
Eighty-eight pounds of paraffin were used on 2,400 sq. 
ft. of surface at a cost of $0.014 per sq. ft. The work re- 
sulted in a great reduction of the leakage into the traverse 
rooms. Another application of the paraffin being made 
now seems to show that the coat applied last fall has 
penetrated the concrete sufficiently to permit the ab- 
sorption of more paraffin. The application of the paraffin 
darkens the color to that of wet concrete. 

Elaterite cement paint, manufactured by the Elaterite 
Paint & Manufacturing Co., of Des Moines, Iowa, has 
been given a short test on the surface of a leaky gutter 
sunk in the top of a traverse. It spreads thinly on the 
concrete, adheres strongly to it and renders it water- 
proof. Should it stand the test of time it is a very 
valuable waterproofing material. Its color is black. 

A mixture by volume of 3 parts litharge, 1 part gly- 
cerine, 48 parts Portland cement and 48 parts sand, 
makes a strongly adherent and dense plaster, which has 
been used with some success in the ceiling of a leaky 
traverse room, through which water had been percolating 
freely. A groove cut in the ceiling in the side from 
which the greater part of the water apparently came 
afforded a drain, and the plaster coat prevented the gen- 


Fig. 9. Mandrel Used in Shaping Steel Tube in Re- 
inforced Concrete Siphon. 


eral percolation through the ceiling. The plaster bonded 
well with the concrete without other aid than cleaning 
the surface with a wire brush. It has been in too short 
a time to be tested thoroughly. 


BASTERN ENTRANCE TO LONG ISLAND SOUND.— 
The coating of Elliot’s Roof Leak on concrete superior 
slopes, which appeared to be excellent for several 
months, began to scale under wear after a year. A new 
sample of Hydrolene B, melting point 200° F., and 
Staso liquid cement, applied over two years ago, on cold 
surfaces, wear well to the present time; the sanded bet- 
ter than the unsanded parts. Each penetrates and ad- 
heres to the concrete. Staso has an Indian red color 
fading on exposure; Hydrolene B has a fast black color. 
Nicolite Nos. 1 and 2, and Szerelmey did not appear so 
suitable. Linseed oil waterproofing has been extensively 
used in this district and regarded favorably. Staso 
Compound No. 5 was placed in a vertical joint one inch 
wide and two inches deep some two years ago. It 
showed a tendency to run in warm weather and bulge 
out of the joint; it is pliable and easily worked back. 
When examined some six months later the surface of the 
compound was full of fine cracks, but the material 
adhered strongly to the concrete. Webster's elastic ce- 
ment was continued to be used extensively in wide verti- 
cal and horizontal joints and cracks with good results 

Linings made at new batteries at Fort Michie are of 
porous brick, porous tile, and porous mortar. Careful ob- 
servations here as to condensation were made at fre- 
quent times since early April, 1905. The report records 
a very general absence of condensation at the linings 
except at non-porous mortar joints; that condensation en 
concrete or metal surfaces quickly disappeared when rooms 
were opened at times of clear and dry weather, and 
even that such moisture was noticed in one case to disap- 
pear over night of good weather, although the battery 
was tightly closed. In summing up conclusions the 
different linings used in order of effectiveness are: 

Hollow porous tile. 
Porous brick (Infusorial Earth Company). 
Porous mortar, %-in. coat. 


Rough-finished concrete. 
Smooth-finished concrete. 
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TEST OF A CAST STEEL BEAM. 
By J. V. McADAM,* M. E. 


In designing cast steel beams, as for example 
car bolsters and truck side-frames, it has been 
the practice to locate the ‘neutral axis of the 
section nearer the tension side than the com- 
pression side, by making the tension flange the 
larger, so that the stress in tension is less than 
that in compression. One reason for this practice 
is that any defects, such as blow-holes, shrink- 
age cracks, internal stresses, checks or seams, 
are less serious in the compression side, and the 
designer can therefore afford to risk more than 
in the tension side. Defects in the tensile fibers 
act not only. to reduce the strength but cause a 
concentration of the stress at the defective point. 
How much excess of tension area should be al- 
lowed on this account depends upon the use to 
which the casting is to be put, upon the serious- 
ness of results of a failure, and also upon the 
liability of any or all of these defects being 
present. Car bolsters, for example, are usually 
given an excess of 20 to 30% in the tension 
flange. Yet it is the writer’s observation that 
out of say 1,000 car bolster failures, 999 occur on 
the tension side of the casting. 

Probably because of this enormously greater 
prevalence of tension failures there is a feeling 
among steel founders that the metal in com- 
mercial soft steel castings is weaker in tension 
than in compression. It is true that numerous 
tests have been made to determine the properties 
of the metal in both tension and compression, 
and these have shown the strengths to be about 
equal; but all such tests have been made upon 
standard test bars. While thousands of castings 
have been tested to see how much they would 
deflect, and how much they would carry, little 
seems to be known as to the exact amount of 
the strain in the outer fibers on top and bottom, 
in an actual casting under load, although the 
stress is easily figured. 

In order to, if possible, determine the amount 
of this strain in an actual casting, and at the 
same time get a record of the exact movement 
of every point.in a casting under varying loads, 
the writer devised the method described in the 
fo'lowing, and selected as the casting to be tested 
-with—the- simplest possible --cross-section, 
namely a rectangle. 

A 2-in. slab, 30 ins. long and 7 ins. wide, was 
cast, and out of it was cut a bar 5 x 1'/s-in. and 
30 ins. long. The bar was not annealed. Its 
chemical analysis was as follows: 

C 0.24%; S 0.018%; P 0.028%; Si 0.22%; Mn 
0.68%. 

This bar was laid flat on a planer bed, and 
with a round-nose tool grooves were cut cross- 
wise 10 to the inch, and to a sufficient depth to 
leave the bar exactly 1 in. thick at the root of 
the grooves. This produced on one side of the 
bar a series of sharp tranverse ridges about 
1/e-in. high, and these ridges were in turn nicked 
across by cutting 10 grooves to the inch length- 
wise of the bar with a tool about */s-in. wide. 

By laying a long sheet of paper upon the 
grooved surface of the bar with a sheet of car- 
bon paper between, a sharp carbon impression of 
every little ridge was obtained on the long sheet 
of paper by the use of a rubber roller. This 
gave the exact original location of every point 
in the side of the bar. In order to be able to 
identify any point, five of the short ridges at the 
center of the bar were cut away, leaying one more 
prominently exposed, which could be easily 1lo- 
eated on all carbon impressions and used as a 
base from which to make measurements. 

The bar was placed on edge in a 100,000-Ib. 
testing machine, on two supports 283% ins. apart, 
and loaded symmetrically at two points 12 Ins. 
apart. This gave uniform bending moment in 
all sections in the central portion of 12 ins., so 
that the bar bent into the arc of a circle. Also, 
with this arrangement of loads and supports the 
stress in the outer fibers was the same as the 
total load on the machine, thus obviating the 
necessity of calculations. The bearings for sup- 
ports and loads were 1-in. round tool steel. 


*President, Revolute Machine Co., 523 West 45th St., 
New York City. 


Carbon impressions were made for every in- 
crement of 5,000 Ibs. up to 40,000 Ibs. total load, 
then for every 2,000 Ibs. up to 70,000 (correspond- 
ing to an extreme fiber stress of 70,000 Ibs. per 
sq. in.). The load was released after each in- 
crease and an impression taken to determine the 
permanent set. After reaching 70,000 Ibs., im- 
pressions were made for every 10,000 Ibs. down 
to zero load and back. Then the load was in- 
creased 2,000 Ibs. at a time up to 100,000 Ibs., 
the limit of the machine, a no-load impression 
being taken after each increase as before. From 
100,000 the load was diminished in steps of 10,000 
lbs. back to zero. 

Altogether 98 impressions were taken. Their 
appearance is represented by Fig. 1 herewith, a 
reproduction of part of the impression made at 
90,000 Ibs. load. All sheets were carefully measured 
with a flexible steel scale and a reading glass, 
to determine the elongation and compression in 


Fig. 1. Part of Carbon-Paper Impression of Grooved 
Face of Beam Under Load of 90,000 Lbs. 


the outer fibers, and the deflection of the neutral 
axis. 

All measurements were made upon the central 
10 ins. of the bar, and five sets of figures were 
obtained, showing: 

A.—Elongation in tension side under load. 

B.—Compression in compression side under load. 

C.—Permanent set in tension. ~ 

D.—Permanent set in compression. 

E.—Defiection of neutral axis in central 10-in. 
length. 

Curves were plotted on separate sheets so that 
the shape of the first one would not influence the 
draftsmen’s mind in drawing the second, and the 
five were then traced on to one sheet for com- 
parison. All measurements were made with the 
greatest care and a smooth curve drawn through 
the points thus located. In no case did any ob- 
servation lie more than ‘/w-in. (deformation) 
away from the curve, showing that as a whole 
the measurements were very accurate. This is 
apparent from Figs. 2 and 3, showing the meas- 
ured values of elastic and permanent compression 
and elongation and the curves drawn to repre- 
sent the results. 


During the test there was a sligh 


thick. 
ening of the compression edge and narr. ng of 
the tension edge, although the calculat. wsSeng 
in the extreme fiber reached more thant the 


elastic limit. The points where load was 
crushed down perceptibly at the highe. 
and the impressions showed that the j 
of the vertical compression extended a) 
inch below the top of the beam. [This nnot 
be shown in reproduction because just u;, . the 
loads the metal spread laterally enough : lake 
the impressions at these points rather it 

Ed.] In spite of its large ratio of h: 
width, the beam did not buckle percepti 
of the vertical plane, at any rate not s 
as to modify the calculated stresses mater. jy. 

Comparison between the compression a t 
sion values is facilitated by Fig. 4, wh: the 
curves of Figs. 2 and 3, together with 1) - qe. 
flection curve, are superimposed. It | } 
noted that up to the elastic limit the «  .) 
stiffer in tension than in compression, an. that 
for some distance beyond this point the com. 
pression is the stiffer; when the curves gain 
come together and as the breaking point |- ap- 
proached there seems to be little differen: he- 
tween the value in tension and compressio) 

It will also be noted that from curve “\” ;; 
would appear that the elastic limit in tension was 
at about 40,000 Ibs., while the permanent «& 
measurements showed no set up to 47,(4«) |bs 
From “C” it would seem that permanent set 
took place in compression at about 50,000 jbs 
while the set-curve “D’’ shows permanent set at 
47,000 Ibs. 

The diagrams are in every way typical and the 
release lines down from 70,000 Ibs. and 100,000 
lbs, are practically parallel with the curves up 
to 40,000 Ibs. Permanent set took place at 47,00 
lbs., while the bar did not break at 100,000 Ibs., 
and the indications were that it would have 
gone to at least 110,000 Ibs. Ordinarily 
the ultimate strength of a casting is about 
double the elastic limit, and all of the 
above would seem to indicate that giving a cast- 
ing a limited number of permanent sets does no! 
seriously impair its strength, but simply raises 
the elastic limit to a value nearer the ultimate 
strength. 

Tension test bars cut from thoroughly annealed 
samples of this same chemical analysis showed 
an elongation as high as 15%, with a reduction 
in the ultimate strength to 85,000 Ibs. If this 
figure could be compared directly with the ap 
parent ultimate strength shown by the bending 
test, the conclusion might be drawn that for 
some purposes unannealed steel is better. 

But the fiber stress calculated from a bending 
test employs a formula which presupposes pro 
portionality of stress and deformation; for con 
ditions where the elastic limit is exceeded in 
some part of the cross-section, the formula there- 
fore gives results which cannot correspond to the 
actual stresses, The outer fiber undoubtedly carries 
a lower stress than the formula indicates, as is 
apparent when the stress-strain diagram is 4)- 
plied to the cross-section, with origin at the 
neutral axis. For the same reason, of course. 
the diagrams Figs. 2 and 3 do not correctly 
represent the elastic behavior of the metal under 
uniform stress, since the ordinates of unit-stress 
beyond the elastic limit are too great. 
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CONVERTIBLE PARLOR AND SLEEPING CARS are 
being introduced on the Canadian Northern Ry., and some 
ears of this type have recently been built for the road 
named By the Barney & Smith Car Co., of Dayton, 
Ohio. The system used is that of the American Palace 
Car Co. The berth frames by day rest in compar! ents 
beneath the floor, the floor sections being formed !y the 
transverse partitions. At night, the frames are ~ ised 
by steel cords wound upon a drum, and are supp ed in 
place by fixed posts. The chairs and hand bagga. are 
then stowed in the compartments. There is greate: head 
room than in ordinary sleeping cars, and the ber = are 
wider in consequence of the absence of the end ©. rts 
of fixed seats. The cars for the Canadian North.» Ry. 
are 72 ft. 6 ins. long over the end sills, and 9 ft. 1\ 2 ins 
wide over the side sills. They have kitchen and buffet 
equipment and an observation Toom and platform © 0¢ 
end, e 
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THE WW OFFICE AND FACTORY BUILDINGS OF THE 
BUFPEL & ESSER CO., HOBOKEN, N. J. 


Oo iturday, July 20, the Keuffel & Esser Co., 


wel .own manufacturers and importers of en- 
gin ng and mathematical instruments. for- 
ma’ opened their new reinforced concrete office 


ietory building at Adams and Third Sts., 
He -en, N. J. The new buildings practically 
jou e the facilities of the company. The former 
gep val offices of the company, at 127 Fu!ton St., 
Ne York City, are now removed to the more 


ports firmly bolted to the floor or ceiling. An ex- 
haust system for removing shavings and saw-dust 
has been installed. The fans, direct-driven, force 
the dust and shavings through pipes to the out- 
side of the building, where they enter a separ- 
ating drum; from this drum they are drawn, from 
the bottom, .through two 16-in. pipes beneath 
Adams St., to a drum on the roof of the boiler 
house; from there they are automatically fed to 
the fires beneath the boilers. 

The boiler capacity of 1,000-HP. is used for de- 
veloping electric power, which drives all machin- 


the guests were escorted through the buildings on 
a tour of inspection, ending in a buffet luncheon 
on the fifth floor of the office building. 


TYPHOID FEVER AT WASHINGTON, D. C., DURING 
THE FIRST HALF OF 1907. 

Typhoid fever at Washington having attracted 
so much attention throughout the country since 
the new water filtration plant was put in opera 
tion, the leading typhoid statistics for the Dis 
trict of Columbia for the first six months of the 
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FIG. 2. DIAGRAM OF ELASTIC AND PERMANENT COMPRESSION. 
Beam 5 x 1 x 30 ins., tested on edge. Two symmetrical loads 12 ins. apart. 


Ordinates are sum of loads. Measurements made on central 10-in. length. 


FIGS. 2 AND 3. STRESS-STRAIN DIAGRAMS OF TENSION AND COMPRESSION SIDES OF CAST-STEEL BEAM. 


commodious quarters in Hoboken, and the Fulton 
St. building is retained simply for the New York 
sales department. 

The new buildings, two in number, are directly 
across Adams St. from the old factory buildings. 
The office building is five stories in height, and 
the factory building six; a two-story structure 
connects the two. They are practically alike in 
construction, the office building being slightly 
more elaborate in finish. 

The two buildings together cover about 30,000 
sy. ft. of ground. The office building is U-shaped, 
with a 200-ft. frontage on Adams St. and wings 
of 100 ft. frontage at each end, with a width of 
™) ft. The factory building is 225 ft. x 60 ft. 

In the office building the first floor is entirely 


ery and lights the buildings. Exhaust steam, 
with a vacuum system of boiler return, is used for 
heating. 

Throughout both buildings the Esty system of 
automatic sprinklers, made by the H. G. Vogel 
Co., is installed; the sprinklers run in six paral- 
lel lines, through each floor. There are two stair- 
ways and two elevators in each building, shut off 
from the floors by concrete partitions and iron 
doors, held open, when necessary, by fusible links. 
All windows are of wire-glass, with metal sashes; 
when open, fusible links in the fastening chains 
will allow them to swing shut in case of fire. Two 
tanks of 50,000 gals. each, on the roof of the fac- 
tory building, hold a reserve of water for the 
sprinklers. 
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FIG. 4. CURVES OF TENSION, COMPRESSION AND DEFLECTION OF CAST-STEEL BEAM. 
All measurements on central 10-in. length. 


(voted to the shipping and receiving depart- 
‘nts. The general offices cover the second floor, 
acd the other three floors are devoted to stock- 
‘ms and storage. 
‘he first four floors of the factory building are 
cd for wood-working. Facilities for lumber- 
‘orage are provided by dividing off the rear of 
lirst two floors by a fire-wall. The fifth floor 
~ given up to paper-mounting, and the sixth is 
irely devoted to manufacture and calibration 
measuring tapes. 
he wood-working machinery in the building is 
‘ -en by individual motors, carried by metal sup- 


L. M. Meystre & Son, architects, of Hoboken, 
N. J., designed the buildings; the Turner Con- 
struction Co., of 11 Broadway, New York City, 
built them. 

At the opening ceremonies on July 20, Mr. W. 
L. E. Keuffel, Secretary, addressed the guests on 
the construction of the buildings; this address was 
followed by one from Mr. W. G. Keuffel, Vice- 
President, after which Mr. C. M. Bernegau, Treas- 
urer, gave an outline of the history of the com- 
pany, from its birth in 1867, in a single room on 


the third floor at 79 Nassau St., New York, to 


the present. After the ceremonies were completed 


FIG. 3. ELASTIC AND PERMANENT ELONGATION. 


present year will be of interest to many of our 
readers. These figures have been kindly sup- 
plied to us, at our request, by Dr. William C. 
Woodward, Health Officer of the District of 
Columbia. They are shown herewith as Table I. 


TABLE I.—CASES AND DEATHS OF TYPHOID FEVER 
IN THE DISTRICT OF COLUMBIA, JANUARY- 


JUNE, 1907. 
-—Cases———— Deaths 
Month. White. Colored. Total. White. Colored. Total, 
46 7 53 6 1 7 
4 82 3 6 
2 25 2 2 4 
s 28 3 3 6 
8 38 4 3 7 
6 36 1 1 2 
Total ...177 35 212 19 13 32 


For purposes of comparison with earlier years, 
we give in Table II. the number of deaths from 
typhoid fever in the District of Columbia by 
months for the first half of 1906 and for each 
of the five years 1901-5, together with the aver- 
age for the five-year period. The filtration plant 
was put in partial operation in August, 1905, 
and since the October following nothing but 
filtered water, we understand, has been sup- 
plied to the city. It will be seen that the total 
number of deaths for the first six months of 1907 
was 32, as compared with 38 for the same period 
the previous year. In 1905, or just before the 
filtration plant was put in service, there were 
but 28 deaths from typhoid fever during the 
first half of the year. The average, however. 
for the five years 1901-5 gives 42 deaths. 

We do not present these two tables as evidence 
for or against the efficiency of the filter plant, 
but merely as a matter of record, in view of the 
great interest now attached to the course of 
typhoid in Washington, and also in view of the 
recent appearance of the report on Washington 
typhoid just published by the U. S. Public Health 
and Marine-Hospital Service. (An abstract of 
this report and also some editorial comments on 
it were published in our issue of July 11.) It 
should be remembered that it is during the last 
six months of the year that typhoid fever mor- 
tality has been most notably high in Washington, 
and that relatively small typhoid fluctuations. dur- 
ing brief periods of time have little significance. 


TABLE IIl.—DEATHS FROM TYPHOID FEVER IN THE 
DISTRICT OF COLUMBIA BY MONTHS DURING 
THE FIRST HALF = EACH YEAR, 1901-07. 


10.2 

March ... 5 4 8.0 6-.8 

cess 10 7 6.4 1 4 

June ...... 9 2 6.6 3 8 3 ee 
Total .. 38 32 422 8 42 38 7 238 
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REMOVING A STONE ARCH BRIDGE OVER THE 
NORTHERN RAILWAY OF FRANCE. 


The Northern Railway of France decided some 
time ago to build four tracks on its line from 
Paris as far as Survilliers on account of the 
frequent interference of suburban trains with the 
through trains. The two-right~hand tracks will 
be for the through passenger and freight trains, 
which will run around the stations so as not to 
interfere with operation. The two left-hand 


the tracks at a point where trains run at very 
high speed. Steel truss bridges were first erected, 
Spanning the space for the four tracks, and the 
arches over the double-track line had then to 
be removed without interfering with traffic. This 
work is described by Mr. Rossignol, Chief En- 
gineer of Maintenance, in the March number of 
the “Revue Generale des Chemins de Fer.” The 
arch bridges had spans of 55.76 ft. at the spring- 
ing (at the level of the roadbed), with a radius 
of 29.52 ft., and a width of 15.42 ft. It was not 
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FIG. 1. REMOVING A STONE ARCH BRIDGE BY MEANS OF SIDE FALSEWORKS SUPPORTING A 
CENTRAL SHIELD; NORTHERN RY. OF FRANCE. 


tracks will be for local and surburban trains, 
and will serve the existing stations and plat- 
forms. At St. Denis (Paris) and Survilliers the 
junctions between the double-track and four- 
track lines will be so arranged as to avoid all 
crossings of the tracks at grade, 

The work was commenced in 1905, and in ad- 
dition to the earthworks for widening the road- 
bed and the station facilities, they include the 
replacement of highway crossings by bridges or 
subways, and the lengthening of a number of ex- 
isting highway bridges and subways. The ex- 
ecution of the work was specially difficult at cer- 
tain points due to the conditions of heavy traffic 
on the roads near Paris and on the railway itself. 
It was necessary to maintain the two original 
tracks in continual service and safety, the delay 
of trains being allowed only under exceptional 
circumstances. It was also necessary to main- 


Timber Farlsework 


Fig. 2. Section Through Shield. 


ou” L" 
L,3x3 
Braces 44-80. 4 +4 
Ribs | j 


tain all roads open for “traffic during the altera- 
tions. The difficulties were increased by the 
presence of street railway tracks, electric con- 
duits, gas and water mains, sewers, etc., in the 
streets. 

Work of a specially interesting character was 
the removal of masonry arch bridges spanning 


_possible to support the arches on centering owing 


to the limited clearance: 0.26-ft. in one case and 
0.26 to 0.85-ft. in the other. Two plans were 
therefore considered: 

(1) To remove as much masonry as possible 
and then blow up the arch, taking such pre- 
cautions that the debris would be of small volume 
and could be removed rapidly. (2) To take down 
the arch gradually, and in the demolition to 
adopt such methods that the load to be sup- 
ported would be very light and that it would 
be sufficient to place beneath it merely a thin 
platform shield  in- 


and left a clearance of 1 in. above the cl. 
limit for the rolling stock. The ribs 
hoisted into place by ropes passed throug, 
drilled in the arch, and when these were - 
to the posts, men mounted on double | 
slipped the plates in place, and bolted an 
iron ring along their ends at each side 
shield. The shield and falsework were 
brought in contact with the arch by drivi; 
the wedges at the feet of the posts. 

The shield being only 7 ft. wide (the }, 
of the plates employed), and the bridge 
15 ft. 6 ins. wide, the arch was remov: 
three sections. The two outer sections were 
removed, and finally the middle section. 
shift the shield and falsework, the wedges 
slackened and the whole structure slid alone 
oak sills. As a rule the shield supported 
little load, until the breaking of the last r- 
but as much as possible of the masonry was 
moved before this. The small amount of mas: 
and the weight of the workmen produced |) 
appreciable deflection of the shield. At one 
the bridges, a section of the masonry separa! 
as soon as the keystone was removed, 
rested with all its weight on the shield, causin: 
some deflection; the shield returned to its nor: 
position as soon as this weight was removed 

During the progress of the work, watchm. 
with red flags and torpedoes were stationed 3,2) 
ft. from the bridge in both directions. Bef 
each train was due, the work of removing th: 
masonry was stopped and the condition was in- 
spected, while the clearance height above th: 
rails was also measured. The watchmen wer 
then notified by signal that all was safe. As a 
matter of fact, no trains were stopped or even 
delayed. The work was done under the direc 
tion of Messrs. Paris and Perroud, Engineers of 
Maintenance of Way. Fig. 1 shows the genera! 
character of the work, and Fig. 2 is a section 
through the shield; Fig. 3 is a view showing the 
work in progress. 


DEPOSITS OF STEEL-ALLOY METALS throughout 
the United States will be investigated by the Geologica! 
Survey, and a report giving the results will be published 
later. The investigation is to be made by Mr. F. L 
Hess. He will visit South Dakota, Idaho, Colorado, Mon 
tana, Washington, Oregon, California, Nevada, Utah and 
Arizona. All of this summer and fall will be occupied 
by the work. The metals to be covered are: Nicke! 
chromium, manganese, tungsten, molybdenum, vanadium 
titanium, cobalt, and uranium. The value of these 
metals produced in the United States in 1906 amounted 
to $458,327, of which $393,667 was for tungsten. Th: 
price of tungsten, which has been increasing for a num- 
ber of years, was quoted at $5 to $6 per unit (1 per cent 


stead of actual centering. 


The first method was 
successfully employed in 
one case, with assistance 
from an engineer regi- 
ment of the army, but it 
was very costly and 
necessitated the  inter- 
ruption of traffic for 
a period of _ three 
hours. 

The second method was 
employed at the other 
bridge, and enabled the 
work to be done with- 
out stopping traffic or 
even limiting the speed of 
trains. The plan adopted 
was to build timber 
falseworks under each 
side of the arch, support- 
ing a shield composed of 
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four 4 x 2-in. channel- 
iron ribs spaced 22 ins., 
18. ins. and 22 ins. 
apart, with cross braces of similar channels be- 
tween them, and covered with -in. plates. The 
ribs were bent cold to the exact radius of the 
arch, and their ends were made vertical for at- 
tachment by spikes to the posts of the false- 
works on either side, as shown at A in Fig. 1. 
This shield occupied a space only 2% ins. deep, 


FIG. 3. REMOVAL OF A STONE ARCH BRIDGE OVER THE NORTHERN 


RY. OF FRANCE. 


of a ton) in 1905, and at $12 per unit in the spring © 
1907. Only small quantities are at present imported in 
the United States, as European markets utilize prac! 
cally all that is produced in foreign localities, mostly 
Peru and Australia. Large deposits of tungsten 4! 
found in Australia, and it is not improbablp that suf 
cient may be obtained there to permit a certain portio® 
of it to be shipped to the United States. 
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Entered ‘at the New York Post Office as Second-Class Matter, 
The lot of the public-service corporation official 
is indeed hard in these days of big clubs and 
sharp sticks. As an example, here is the Scranton 
“Scrantonian’’ accusing the president of the 
Scranton Gas & Water Co. of getting “profit 
both ways,” by first “charging for drinking water 
that we are told [not by the water company.— 
Ed.] is unfit to drink, and, second, by charging 
for gas to make the water fit to drink.” One 
can scarcely conceive of a corporation official 
with such an intention, but apparent indifference 
to the public interest on the part of franchise 
companies, in more than one American city, has 
begot just such opinions in the minds of large 
numbers of consumers as are expressed in the 
quotation. Fortunately, there is a change for 
the better on the part of corporation officials, but 
it will take a long time and much more than 
promises to reassure an indignant public, even 
where that public has been less badly wronged 
than it thinks. 


Have paving engineers failed to achieve the 
ideal any more notably than have engineers or 
professional men of any class? This question has 
been prompted by the strong assertions of Mr. 
Geo. W. Tillson, M. Am. Soc. C. E., in opening 
a discussion on street pavements at the annual 
convention of the American Society of Civil En- 
gineers, on July 10 (see article elsewhere in this 
issue). While we dislike to seem to disagree 
with so eminent an authority on paving as Mr. 
Tillson, we feel compelled to say that he seems 
to underrate the work of the best paving en- 
gineers of this and foreign countries when he 
Says that they fall farther short of attaining 
perfection in their work than do architects and 
bridge engineers. 

We agree with Mr. Tillson that “The perfect 
Pavement has never been constructed.” We go 
further, and say that it never will be seen by 
any engineers now living except they be for- 
tunate enough to catch a glimpse of those pave- 
ments deseribed by the Apostle John in Holy 
Writ; and even those pavements are nowadays 
Subjected to the “Higher Criticism’! 

The responsibility for the failure of pavements 
comp.red with other engineering works (if there 
be such failure) lies elsewhere than with the en- 


gineer. It may be found, largely, in the highly 
unsatisfactory governmental and political con- 
ditions which so generally control the construc- 
tion and maintenance of pavements, and also in 
the numerous, varied and conflicting requirements 
for a good pavement. 

It must be freely admitted that we have, in the 
United States, very few thoroughly competent 
paving engineers, compared with the amount of 
pavement laid every year, but this is because 
the nature of paving problems and the need for 
competent paving engineers is not yet recognized 
by the municipal public and the layman-official. 
Indirect evidence of this is borne in Mr. Tillson’s 
own remarks about asphalt specifications, con- 
tractors and guarantees, in which remarks he 
quite definitely states that there are but few 
engineers in the country competent to design 
asphalt pavements suitable for different condi- 
tions, 

Does any one doubt but what the number of 
such engineers would speedily increase until all 
possible needs were filled if only our cities were 
as ready to compensate paving engineers as 
adequately as they do the leading hydraulic and 
sanitary engineers when a difficult problem in 
water supply or sewerage demands solution? 

Many other aspects of the question might be 
dwelt upon at length, but we can give only brief 
mention to two or three. The first and most 
important one is the hopelessness of ever attain- 
ing the ideal in pavements when, as a rule, the 
best and most expensive pavements the engineer 
puts down are not only shamefully neglected as 
to maintenance, but are ruthlessly broken into 
and then shiftlessly replaced by public-service 
corporations and often by the municipality itself. 
Again, why do none, or practically none, of our 
American cities use sand or gravel to prevent 
slipperiness on asphalt and on wood blocks 
during wet or icy weather? The practice is com- 
mon enough abroad. 

The American public goes to extremes. After 
years of apparent content with rough, dusty or 
muddy streets, it suddenly demands of the en- 
gineer not merely an ideal, but a multi-ideal 
pavement, with a number of the requirements 
diametrically opposed to each other: a glassy- 
smooth, but non-slippery pavement; no joints 
for the collection of dirt, yet a good foothold 
for horses; noiselessness, yet on iron-clad wear- 
ing surface. 

The pavement once laid, neither money nor in- 
telligence nor backbone is provided to keep it 
in repair, to clean it, to sand it when needed to 
prevent slipping, nor to restrain franchise com- 
panies, private individuals and city departments 
from riddling it with holes and trenches nor from 
littering it with all sorts of dirt. 

We do not wonder that Mr. Tillson, after years 
of trying experiences with pavements in Greater 
New York, should turn pessimistic at times, but 
in so far as engineers and the possibilities of en- 
gineering are concerned, we think they are not 
the cause of the difficulties he sets forth. 


CONCERNING WEALTH AND WAGE EARNERS. 


A great many people are coming to believe 
that there is something wrong with Society as 
at present organized. The Socialist party repre- 
sents the most radical element among those who 
protest against existing conditions, and Socialist 
candidates poll every year a steadily increasing 
number of votes in National, State and local 
elections. 

Even more notable than the increase in the 
number of avowed Socialists is the rapid spread 
of socialistic ideas. The public, or a large pro- 
portion of it, is being steadily educated by a 
certain section of the daily press, and by litera- 
ture in other periodicals and in books to a be- 
lief that these current protests against wealth— 
against the right to hold property, against the 
wage system and so on—have a sound basis. 

This spread of socialistic ideas is not confined 
by any means to the so-called working classes. 
One finds men of property and of education, pro- 
fessional men, business men, teachers, lawyers, 
merchants, avowing the belief that the so-called 
capitalistic system of the present day is some- 


how inherently wrong. Few may be familiar 
with the scientific arguments of socialistic 
writers; but one hears everywhere the opinion 
that the vast accumulation and concentration of 
wealth is a public danger. There is a well set- 
tled belief that the possessors of wealth—those 
who live on the income of their property—are 
getting too much of the earth’s product, while 
those who work with their hands or their heads 
are getting too little. 

It is far from strange that people nowadays 
should hold such ideas. Nothing is more im- 
pressive among the economic changes of recent 
times than the enormous increase in wealth. 
Multi-millionaires are as common to-day as mil- 
lionaires were a generation ago. Hundreds and 
thousands of families lavish money on expensive 
living where one did in the times of our grand- 
fathers; and the stories of their wealth and 
luxury are blazoned abroad every day. Small 
wonder that social discontent is abroad in the 
land; nor is it remarkable that it should infect 
more or less all classes, from the lowest to the 
highest. It is unquestionably the flaunting of 
wealth before the public in ostentatious dis- 
play—and particularly wealth gained by ques- 
tionable means—that is most largely responsible 
for the steadily growing enmity toward wealth 
and property. 

It is not well to be blinded, however, by such 
superficial manifestations of wealth. To a cer- 
tain extent the question raised by the Socialist 
is a fair one and deserves fair investigation and 
an honest answer. Is the rapid increase of wealth 
a threat against the welfare of the people as a 
whole? If we concede, for the sake of argument, 
that payments for the use of capital are a bur- 
den—a fixed charge—upon production, it is reason- 
able to inquire how great has this burden be- 
come? 

The U. S. Census Bureau has recently issued a 
volume containing information which, it seems 
to us, may be fairly made use of to test the 
claims of Socialism. The volume is entitled 
“Wealth, Debt and Taxation.” It gives what is 
doubtless the most accurate and careful esti- 
mate ever made of the total wealth of the 
United States. The estimate is made for the 
year 1900 and the year 1904. In the former year 
the total value of all property in the United 
States is set at 88% billion dollars. In the latter 
year the total was 107 billion dollars.* 

These figures by themselves mean nothing. 
They are too huge for comprehension. But if it 
were possible to draw from them an approximate 
estimate of the total income which capital, or 
accumulated wealth, receives; and if we could 
then compare this income with the total earnings 
of labor, the comparison might contain some 
useful lessons, 

Let us take first the task of estimating the 
total income which capital receives. The Census 
report before us classes the total wealth of the 
United States as follows: 


Real property and improvements......... $62,341,000,000 
Farm implements and machinery.......... 845,000,000 
Manufacturing machinery, tools and imple- 

Gold and silver coin and bullion......... ,000,000,000 
Railroads and their equipment............. 11,245,000,000 


Street railways, shipping, water-works, 

electric light and power systems, tele- 

graph and telephone systems and canals. 4,841,000,000 
All other property—products of agriculture, 

manufactures and mines, merchandise, 

clothing, furniture, carriages and mis- 

cellaneous personal property 

In our task of ascertaining the income on the 
invested wealth of the United States, we must 
recognize first that not all the wealth in the 
above table yields any income. Of course all 
the personal belongings included in the last item— 
furniture, clothing, provisions, etc.—are not in- 
vested and yield no income to their owners. 
These things are the product of combined labor 


and capital, all the time being poured forth and 


as rapidly being used up. 

Again the above list includes all public prop- 
erty belonging to the Government, states, cities 
a *Throughout this discussion round numbers have been 
used in place of the exact figures of the official record, 


because the round figures are far more easily grasped 
and remembered, and the exact figures, being based on 


tes onl hate 
es only, add nothing w teaver to the reliability 


\ 
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and counties. It includes all public institutions, 
such as churches, hospitals, museums, art gal- 
leries, schools. It includes all the land owned by 
the Government and states and cities. All 
this property is held for public benefit; and where 
it produces an income, that income belongs to 
the public. Certainly, then, the Socialist should 
consent to deduct all this from the schedule of 
income-producing property. 

The total amount of this public property, ac- 
cording to the census schedule, is $7,830,000,000. 
Adding this to the $18,462,000,000 worth of per- 
sonal effects, we have $26,292,000,000 to be de- 
ducted from the total of $107,104,000,000, leaving 
$80,812,000,000 as the amount of possible income- 
producing wealth in the United States. Un- 
doubtedly much of this property also produces 
no income, and much more produces very small 
returns; on the other hand this is offset by other 
property which yields large returns. In esti- 
mating this average rate of income yielded by 
property, we may well be guided by the returns 
on railway property since in that field the ac- 
curate statistics of the Interstate Commerce Com- 
mission are available. In 1904 the railways of 
the United States paid to their owners, the rail- 
way stock and bond holders, in interest and divi- 
dends the sum of $480,000,000 in round numbers, 
which was an average of 414% on the value of 
the railways given above. 

It is doubtful whether real estate, which is seen 
above to constitute the bulk of the property of 
the United States, would show anything like as 
large an average return as the railways; but as 
we are aiming to find the maximum possible drain 
that capital may be making on the country, we 
will assume that railway capital represents a 
fair average of the rate of income produced by 
all wealth. On this basis $80,812,000,000 of in- 
vested capital at 444% would yield an annual 
return of $3,534,000,000. 

And now let us turn and study the side of 
labor. The population of the United States on 
June 1, 1904, is placed by the census at 81,256,- 
000. It was 76,000,000 in round numbers in 1900. 
The number of wage earners, or “persons en- 
gaged in gainful occupations,’ was given by the 
census of 1900 as 29,286,000. At the present 
time, therefore, this number must be swelled to 
some 31,000,000. We believe, however, that this 
is in excess of the true number of wage workers, 
as it Includes those who are past the age of 
active work and those who are incapacitated for 
other reasons. A more accurate method, we be- 
lieve, is to estimate one worker to each 3% per- 
sons, which would give a total of 23,200,000 
wage earners in round numbers. 

What are the average annual earnings of these 
workers? For a guide in answering this ques- 
tion we turn again to the Interstate Commerce 
Commission railway statistics, and find there 
that in 1905 there were 1,382,000 men employed 
on the railways of the United States who re- 
ceived wages and salaries amounting to 840 mil- 
lion dollars, or an average of $608 per employee. 
Again, the Census report on Manufactures just 
issued shows that in 1905 there were in round 
numbers 6,000,000 persons engaged in manufac- 
turing industries who received wages and salaries 
amounting to $3,186,000,000, or an average of $531 
each. Similar statistics are not available for other 
occupations; but it will probably be generally 
agreed that the 1% million persons engaged in 
professional occupations receive a higher aver- 
age than this, while the 10% millions engaged in 
agricultural and the 5% millions in domestic and 
personal service receive considerably less. All 
things considered, $450 per annum seems as low 
a figure as can reasonably be estimated as the 
earnings of the average worker. 

Multiplying now the total number of wage 
earners found by these average earnings, we 
have the total compensation paid to labor in a 
year at $10,340,000,000. 

If these figures be accepted, then it appears 
that capital is now receiving about one dollar 
where labor is receiving three; or, to put it an- 
other way, if the annual product of the country 
is divided into four equal heaps, capital is get- 
ting one of these heaps and labor the other three. 

It may be said that this conclusion is based on 


only an approximate estimate; but a little study 
will show that the basic figures of the estimate 
cannot be changed enough to materially alter 
the general conclusion. If the average net in- 
come yielded by p:perty should be as much as 
5%, and the average worker’s annual earnings as 
low as $400, it would still remain true that labor 
and not capital is getting the bulk of the products 
of industry. 

This conclusion can be substantiated, however, 
in other ways. Everyone familiar with business 
affairs knows that in almost every industry the 
annual pay roll is several times as large as the 
amount which the owners of the business can 
draw out in profits. In the railway industry 
exact statistics are available and were quoted 
above, viz., annual payments to security holders 
of $480,000,000 compared with annual payments 
of 840 million dollars. Here the proportion is 
slightly less than 1 to 2; but in railway trans- 
portation there is a larger investment of fixed 
capital required per employee than in almost 
any other industry. The figures above given 
were: Capital in railways, $11,245,000,000; num- 
ber of employees, 1,382,000; average investment 
per employee, $8,140. In contrast with this 
are the conditions in agriculture where two or 
three men are required to do the work on a farm 
worth perhaps $5,000. Remembering that some 
ten millions of the wage earners of the country 
are engaged in agriculture, it is an inevitable 
conclusion that our estimate of 1 to 3 as the pro- 
portional distribution to capital and to labor errs 
if anything by giving a larger return to capital 
than it actually receives. 

But in making this comparison between the 
earnings of capital and the earnings of labor; 
we must be careful not to make the common mis- 
take of identifying capital with wealth and labor 
with poverty. A large part of the 107 billion 
dollars of wealth in the United States is actually 
the property of the wage workers themselves. The 
huge accumulations of wealth by the few multi- 
millionaires bulk large in the popular mind; but 
they are really small compared with the accu- 
mulated savings of the millions of people of 
moderate means. The deposits in the savings 
banks of the United States last year exceeded 
$3,482,000,000. That this is the property of 
peop!e of small means is well known to every one, 
and is practically proved by the fact that the 
average size of each deposit is only $433.79. The 
assets of life insurance companies, totaling over 


$2,700,000,000, are likewise chiefly made up of. 


the savings of those of small means. The farms 
of the United States are valued at $16,615,000,000, 
and 5,690,000 families live upon them, giving an 
average holding per family of only $2,920. 

Wealth that is so widely distributed certainly 
contains no threat against the public welfare 
and gives no foundation for the arguments.of the 
Socialist. He must confine his agitation against 
property to the holdings of the wealthy if he 
would command a hearing. The preceding dis- 
cussion shows that the total holdings of those 
that may be classed as wealthy must be only a 
part and probably a small part of the existing 
$80,812.000,000 of income-producing wealth. 

To test to the utmost the claims of the Socialist, 
however, let us make no deductions and let us 
suppose that the wildest dream of the most 
radical opponent of property rights is realized— 
the dream that all the income which now goes 
ts capital should be divided equally among all 
those who labor. Let us suppose that all ex- 
isting wealth is confiscated and _ distributed 
among all wage earners. Suppose that when so 
distributed it is still as productive of income as 
it is at present. Suppose the workers in such a 
revolutionized social order could exert their 
energies and reap the same return as now in the 
shape of wages. If all these stupendous chanzgcs 
could be brought to pass, then the average wage 
earner who now earns $450 per annum would re- 
ceive about $150 additional, or about 50 cts. per 
day, as his share of income on the accumulated 
store of capital. 

The lesson in these figures is not new. It 
has again and again been shown that no matter 
how huge wealth may look in the aggregate, 
general distribution could not make everybody 


wealthy, or even abolish poverty. It 
to a very slight degree lighten the tas 
worker or increase his comforts. 

It need hardly be said that the wor! 
necessary to effect such a social uph. 
broadcast confiscation and distribution . 
would in all probability upset the w) 
chinery of production and condemn m 
starvation. Even after a semblance of « 
brought out of chaos, it has never bee; 
strated how the remodeled society ww) 
Socialist wou!d establish could compare 
ductive efficiency with that now in o 
under the present capitalistic system. 

But it may be asked whether the phe: 
rate of increase of wealth does not 
some threat against the public welfar 
Census statistics show an increase of \. 
21 billion dol'ars in the four years from 
1904. Even though capital may now rece} 
a small part of the industrial product, 
the increase of wealth reverse these co 
and leave labor with the smaller portion? 

In the first place there are good reasons 
present rapid increase in wealth. With 
and labor both receiving returns, in this » 
ous and favored country, vast'y larger th 
ever been recorded anywhere in the w: 
would be a pity indeed if a large propo: 
these returns were not saved and inves 
some permanent form instead of expended 
gratification of daily desire. 

Let us follow out the results of the savi 
investment of capital. It results, in th 
place, in lowering the current rates of i; 
and of income on all invested capital, and |! 
lessens the share which capital can tak: 
total annual industrial product.. The j 


ance of this matter deserves emphasis. I 


a generation ago, invested capital commu: 
ceived a return of 6% to 7%. The enorms 


crease in saved wealth seeking investmen 


lowered this return to 3% or 4%. 


means that within a generation the re! 


to capital have been practically cut in two 
means, to take a concrete example, that 


liv 


re- 


That 
irns 


That 


industry carried on in a factory costing say S$1()0),- 


000, not more than half as much has to by 


as rental for the factory as was paid a genera 


ago. 


It is true, of course, that the increase in w: 


—in capital—is intimately related to the 


labor-saving machinery and to the introd: 
of all the vast array of the comforts of 1i! 


which the world knew nothing a brief centu: 


paid 


use of 


uetion 


if 


In the last analysis, capital can only find proiit- 
ab'e investment by making labor more efficicnt. 
If capital builds a railway, it substitutes steam 
power for animal traction, and enables the men 


who operate the railway to transport a 
sand tons a mile with no more time spen! 


thou- 
than 


would be required to haul two tons by anim! 


traction. Capita!, in fact, is the barrier b 


the world and the hand-to-mouth existen 


tween 
that 


typifies the savage state. Every tool used in 


production, from the crudest stone implemen 
the prehistoric man to the apparatus in a mo 


electric power station, actually represents « 


If this fact is clearly grasped, it wil! t! 
clear also that the present day increase in \: 


is intimately connected with the efficien 
labor made possible by the use of labor 
machinery. Or to put it in another wa) 


on'y because accumulated wealth has in: 


to such a point that its annual income a! 
to over three billion dollars that labor 
able to reap over ten billion do!lars from © 
industry. 

If one desires proof that the investn 
capital in machinery to make labor more ‘ 
has actually revolutionized the condition 0' 
one needs only to view the condition of la! 
of capital a century ago, at the begin: 


the industrial era. Labor then fought e\'' 


tempt of capital to introduce labor-sa\ 
chinery, foreseeing diminished wages 0°. 
employment and failing to discern t! 
greater the product a workman could 

by the aid of machinery, the greater the 

could earn; while the constantly growin: 
and desires of the race would furn!: 
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avenues employment for the workers tem- where, referring to Fig. 1, 1,800,000 
porarily <= working width of slab. consequently = - = 58 ins. instead of WO Ins. 
The av '2ge laborer a generation ago earned a t = thickne-s of slab. ban 
jower W and lived under poorer conditions by e = stress in upper fiber of the flange. If it is required that 0 should not exceed 50 ins. we find, 
he lowest class of labor to-day would 
far tha tin y c’ = stress in lower fiber of the flange = ¢ ——-— by following the horizontal line from h = 23 to —~ = 
dream © “ccepting. b 
; > *rease h—d effective depth of beam. 
There however, one factor in the increase of 36,000, that an increase of slab thickness from 4 ins. t 
d = distance of center of gravity of compressive = 30 
wealth ‘ich rightly be looked on with at least 5 ins. ts necessary in order to resist a moment of 
some co ern. That is the growth in value of stresses from upper face of slib ‘ ie 1,800,000 in.-Ibs. The amount of steel in both cases is to 
monopo! ed gifts of nature, the mineral de- , 3 e+e be found as before. For t = 4 ins. and b = 58 ins. we 
posits, terfalls, and fortunately situated linds, x = distance of neutral axis from upper face = need A =. 0.0005 x 58 5.249 sq. ins., while for 
ne 


natural or artificial monopolies which 
have in ccent years grown up. That some part 
of the +. dern increase in wealth is due to “un- 
earned |) rement,” gained through these methods, 
will, of .ourse, be conceded. 

Our present social organization, however, is 
entirely .ompetent to remedy these abuses of the 
rights property, and to do it with no such 
resort t) revolutionary methods as the Socialist 
propose 

That future progress will tend toward a wider 
jistribulion of wealth—the end which the 
Socialist would reach—may well be believed. That 
the total wealth will increase with the increase 
in population and that the wealth per inhabitant 
will grow With the steady growth in the use of 
machinery and the consequent increase in the 
effectiveness of labor is also certain. 


and ot! 


LETTERS TO THE EDITOR. 


What Bearing Pressure on Concrete Footings is Allow- 
able? 


sir: We have lately had under consideration the ques-— 
tion as to what safe load per square inch may be applied 
by a structural iron column upon a reinforced-concrete 
footing, and we have found many authorities that give 
this safe load all the way from 200 to 1,500 Ibs. per sq. 
in. The case under consideration is an 8 x 8-ft. rein- 
forced-conecrete footing 22 ins. thick, upon which we are 
to place such size baseplate as may be necessary to carry 
a given load on the column. It appears that the safe 
load, so far as the shear is concerned, may be sufficient 
to place about 1,500 lbs. per sq. in. load on the footings. 
If the matter is worthy of consideration, we would be 
pleased to see the subject covered in your paper, as 
there appears to be no agreement between different au- 
thors as to what is a safe load for such construction. 
Respectfully, 

Bartlett & Kling. 

Cedar Rapids, Iowa, July 15, 1907, 


* 
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A Diagram for T-Shaped Beams of Reinforced Concrete. 


Sirs It is without any doubt that in reinforced-concrete 
floors, a part of the slab increases the resistance of the 
beam, when beam and slab aré built as one piece. This 
effect should be considered in computing reinforced-con- 
crete beams or retaining walls. As to what part of slab 
is to be considered in the formula, there are differences 
in opinions and practice, 
While German practice takes 


h = 0.319 h (for c = 500, s = 16,000, n = 15]. 


Substituting the values for ¢, d and « in the equation 
for M, we obtain: * 


M = 2h — 4.135 + 200 —— ) 


The diagram, Fig. 2, was drawn from this equation. 
In order to find the required depth h for a given bending 
moment M, we have to assume a working width of slab b; 
then the line corresponding to thickness of slab will im- 
mediately give the depth h. For slab thicknesses between 
values given by curves, interpolation gives the result 
without any appreciable error. 

It will be noticed that the diagram gives only values of 
h above a certain fixed depth h for a given curve of f, 
because for all values of h below that depth the neutral 
axis falls inside the slab and in that care kh is to be com- 
puted from the formula for rectangular beams. 

The set of Ines in the left-hand corner of the diagram 
gives the amount of steel required for T-beams, at 16,00) 
Ibs. per sq. in. It is based on the formula 


M 
s (h—d) 
where: 
A area of steel in sq. ins. 


M = moment in in.-Ibs. 
8 = unit stress in steel = 16,000 Ibs. per sq. in. 
Example 1.—To find depth hk of a beam with a slab 


thickness t = 4 ins., to resist a moment of 1,800,000 
in.-lbs. We have to select the working width of slab, 


M 

say b= 50ins. Then —— = 1,800,000 + 50 = 36,000 in.-Ibs. 
b 

Following the vertical from 36,000 on bottom scale up to 


the line corresponding to t = 4 ins. we obtain A = 25 ins. 
The reinforcement required is obtained by following the 


horizontal frcm hk = 25 to the line of reinforcement for 
t = 4. It gives 0.0935 sq. in. as the reinforcement for 
b = 1 in., or total reinforcement A = 0.0035 x 50 = 


4.675 sq. ins. 


Example 2.—When for any reason the depth of the beam 
is limited we arc able to find the corresponding 6 and 


(he whole span between two 
adjoining beams as work- Hon 

ing with the beam, the 40 

French government rules rec- 62 ; ; 
ommend using not more 0 36 
than three-quarters of that 334 

length; many engineers in 

this country will find both Se toon 

rather excessive. In amy case 

the designing engineer has 28 HY i 

‘o use his own judgment in Es 

selecting the working width 

of the slab, ++ 

The formula for T-shaped 

beams is rather compli- 20 

cated and cannot be reduced + HH 
‘© a simple form. This Die ty vA 
may be a reason why it is ri 

straight-line formula is em- 10 
vloyed. It is assumed that 
the steel takes all the ten- NEWS. > os 
sion, while compression is FESS & 

las! 


taken by the flange or slab 
alone. Under the assumption 
that the stresses in con- 
crete and steel shall not 
exceed 50 Ibs. per sq. in. 
aud 16:5 Ibs, per sq. in., respectively, and that the 
ratio of -lasticity of steel and concrete is n = 15, we 
obtain |.» known expression for resisting moment 
M = dt (¢ +c’) (h— 4) 


z 
re) 


ert per \" of Width in In. Lbs. 


FIG. 2. DIAGRAM FOR DEPTH AND REINFORCEMENT OF REIN- 
FORCED-CONCRETE T-BEAMS. 


see if it is still within allowable limits. Thus, for in- 
stance, if in the foregoing example the depth h is limited 
to 23 ins., we will find from the diagram that the corre- 
sponding moment for b = 1 in, is now 31,000 in.-lbs. and 


¢ = 5 ins. and b 50 ins., A is equal 0.102 x 50 
5.10 sq. ins. M. Nikolitch, 
2832 California St.. San Francisco, Cal., June 14, 1907 


Web Stresses in a Plate-Girder with Abrupt Change 
of Depth. 

Sir: In your issve of June 27, P. L. Girder brought 
up for discussion a type of beam, which, while quite 
common, is not usually discussed in text-books. 

If the elastic limit of the material is not exceeded, the 
stress may be obtained by the following formula: 


Me 
S = ——, where 
I 


S = flexural unit stress at farthermost fiber of any 
chosen section, 


M = moment at that section, 
- @€ = distance from center of gravity of section to outer- 
most fiber at given point, 
I = rectangular moment of inertia for this same sec- 


tion about center of gravity. 


Stresses at other points of this section will of course 
vary directly as their distance from the neutral axis. 
The units of weight and of distance must necessarily be 
the same throughout, 


Is 

E 
Spbdx 
me Cu 
: 

Neutra/ Axis 
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We will next examine the shearing stresses. 

Let b = the average thickness of the beam on the 
section mn and let dz = the distance from OP to any 
section st. Now if the section Osnm be imagined re- 
moved, the flexural forces marked H and the horizontal 
shear on surface mn will be needed to preserve equi- 
librium. 


Let Sn = unit horizontal shear on plane mn 
then Snbdx = total horizontal shear on plane mn 
but J/ = Snbdex (to be in equilibrium) 


but from above, 


and S, = — Se 


bdx 
But dg approaches zero as a limit, while 


M Cy 


I 


is constant for any one plane, that is, it is finite. There 
fore the shearing unit stress becomes infin:tely great at 
all points on the line OP, being a fraction with a finite 
numerator and a zero denominator. 

Since the preceding formulas do not hold for stresses 
beyond the elastic limit, the foregoirg work is of value 
only as showirg that this amount has been exceeded. 

What undoubtedly does happen is that when the stress 
surpasses the shearing elastic limit, the material towards 
the corner O gives, and the moment that it bears is such 
as may be transmitted by a shearing stress beyond the 
elastic limit but less than the ultimate strength. 

As the beam violates the sound engineering principle 
that the elastic Iimit should not be exceeded. actual 
amount of stress is not necessary to secure its condem~ 
nation. Iiorace R. Thayer, 

712 South Linden Ave., Pittsburg, Pa., July 5, 1907, 
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Live Load Momeats in Highway Bridges Carrying Road 
Rollers. 

Sir: Referring to the communication in your issue of 
July 4th, by Mr. John Howard Ford, I would like to 
point out that the maximum moment due to a road 
roller is simply a case under the general proposition of 
a series of concentrated loads. Mr. J. C. Bland 
gave a general formula in Engineering News, Feb. 
2, 1884, covering all cases. The maximum moment will 
occur under a heavy load near the center of span. The 
loads are to be placed so that the center of span comes 
half way between the center of gravity of the system of 
loads and the load under which the maximum moment 
occurs. Mr. Bland gave a general formula, which will 
be found in my book of ‘Tables,’ page 43. On the same 
page special cases of one, two, three loads, etc., are 
given, showing the position for maximum moment. The 
position of two loads, as worked out by Mr. Ford, is 
there shown, and it is stated, as hinted at by Mr. Ford, 
that, when the distance between two equal loads exceeds 
0.5858 times the span length, one load placed at the cen- 
ter of span gives the maximum moment. 

In practice it is generally considered accurate enough 
to take the maximum moment at the center of span due 
to the uniform load and add it to the maximum due to 
the concentrations, though both do not occur at the exact 
center of span. The uniform load is generally small in 
comparison with the concentrated load, and the slight 
difference between the results obtained by this method 
and the absolute maximum is too small to justify the 
complex calculations of the exact method, especially as 
the difference is on the safe side. 

Yours very truly, Edward Godfrey. 

Monongahela Bank Bidg., Pittsburg, Pa., July 10, 1907. 


Cost of Mehvey Maiatenance in Colorado. 


Sir: I have previously overlooked your interesting 
comparison of the cost of roads in Colorado with those in 
England, given on p. 355 of the previous volume of En- 
gineering News. You have shown that the cost of road 
maintenance in this state, of from $20 to $40 per mile, 
compares with a cost in a densely settled country in 
England of $600 to $800 per mile, 

The cost in this state, howeverr has nearly doubled 
in the past six years, and this represents an actual change 
in public sentiment toward roads. To one who is ac- 
quainted with the state it is not necessary to remind them 
of the large expanse of roads in comparison with the 
population. An explanation of the small cost per mile 
is partly in this fact, and consequently the inability of a 
community to maintain the roads which are laid out, and 
also partly because of the fact that a large part of the 
roads which are laid out are so situated and under such 
natural conditions that almost no expense is required for 
their maintenance. The rainfall being small and the 
ground gravel or porous there are miles and miles of 
road which require no expenditure upon them at all. 

Of the expense in the irrigated section, a considerable 
portion goes for culverts and small bridges, and the 
maintenance of roads where the expense is increased, due 
to the wet grounds from seepage. In other places the 
expense of maintenance is frequently only that which is 
@ue to washing from rains. 

It is undoubtedly true that there will be an increase 
in the future in cost of maintenance, due to the fact 
that most of the roads which are needed as ways of 
communication are already laid out, and now the ten- 
deney will be to make better roads as public sentiment 
now requires it. Many of the counties are now provided 
with road graders, several counties having several, and 
work is being done better than ever before. The growth 
in the automobile interest also has much to do with the 
making of better roads. 

Respectfully yours, 
L. G. Carpenter. 

Fort Collins, Colo., July 8, 1907. 
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Friction in the Gate Operating Mechanism of 
Hydraulic Turbines. 

Sir: In the ‘‘Zeitschrift des Vereines Deutscher In- 
genieure’’ of Dec. 15, 1906, p. 2030, R. Camerer calls 
attention to the remarkable increase in twisting moment 
on the gate operating spindle of a turbine fitted with 
Fink gates, when the moment is first calculated with 
reference only to the hydrostatic pressure on the gates, 
disregarding friction and recalculated, including friction. 
For one position of the gates, without friction, the 
spindle moment is 59.6 Kg. m. For the same position 
with 15% and 30% friction, respectively, the moments 
are 596 Kg. m, and 1,708 Kg. m. By referring to the 
article mentioned, the method of calculating these mo- 
ments.may be examined if desired. The corresponding 
thrusts on the spindle are: 59. Kg., S87. Kg., and 133.8 
Kg. Mr. Camerer calls attention to the interesting fact 
that with 15% and 30% friction, there are corresponding 
increases in thrust of 47%% and 126%% and correspond- 
ing increase of spindle moment of 900% and 2,762%, re- 
spectively. 

The question which rose in the writer's mind upon 


reading these large increases in moment was: How is 
this great loss in friction distributed? Upon making an 
examination of the calculations it will be found that, by 
far, the greater portion of it is due to the screw thread 
and the screw step of the spindle. For example: take 
the conditions for 15% friction (for both axle and slid- 
ing.) Disregard the friction of the screw and it will be 
found that the resulting moment on the spindle is 88 
Kg. m. Thus the increase in moment is only 28.4 
Kg. m. for the friction in all pins and links excepting 
the screw. Now calculate the moment due to the fric- 
tion of the thread, the data being: thrust on spindle 
= 87 Kg., mean radius of spindle = 16.25 m. m., pitch 
of threads = 6.35 m. m., coefficient of friction = 0.15. 
The result is 214 Kg. m. The mean radius of step is 
22% m.m. Hence the moment due to spindle step is 87 x 
0.15 x 22.5 = 204 Kg. m. Hence we distribute the 
various friction losses as follows: 


Increase in moment due to all friction except in 

Increase in moment due to friction in screw thread 214.0 

Increase in moment due to friction in step......... 294.0 


Total moment due to friction................. 536.0 
This shows that of all the loss due to friction, for 
this position of the gate with 15% friction, 508 + 536 
of it, or about 95% of it, is causgd by the friction of the 
spindle. Hence it appears clear to the writer that the 
gate operating spindle is responsible for the most 
noticeable part of the friction and effect produced by it. 
B. F. Groat. 
University of Minnesota, Minneapolis, Minn., July 5, 
1907. 
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Some Practical Experience with Centrifugal Pumps for 
Water-Works Service. 


Sir: In your report of the proceedings of the American 
Water-Works Association at Toronto (Eng. News, June 
26, 1907) you refer to the writer’s remarks concerning 
centrifugal pumps, in a good-natured tone of sarcasm 
which tempts reply. You of course understand that the 
writer is not responsible for the fact that 2 and 2 make 
4, and also that such a numerical result has stood the test 
of time and likely will continue to be the correct record 
for some time to come. The one excuse for attempting 
to live, upon the part of the centrifugal pump, so far at 
least as concerns water-works pumping, is low first cost 
of plant; and it goes without saying that the machine, 
for any certain purpose, of the lowest first cost with all 
other balances at least equal, will prevail; but this brings 
us to a realization of the further fact that the present 
prominence of the centrifugal pump is simply due to a 
reversal of the arguments of 25 years ago, when the 
high duty steam pumping engine with its higher first 
cost forced its way to the front by the showing of the 
capitalized value of its reduced coal account, as com- 
pared with the cost of fuel necessary to maintain the 
power of the low duty pumping engine. The main dif- 
ference between the increased interest, maintenance, and 
sinking fund of the high duty engine of a quarter of a 
century ago and the decreased items of the centrifugal 
machine of to-day, is that the high duty reciprocating 
pumping engine rapidly and conclusively proved its case, 
while the present centrifugal pump has so far failed in 
so doing, and to all appearances never will be able to ac- 


quire and maintain the leading position as an apparatus 


for pumping water with acceptable economy under every 
day pressures and conditions of municipal supply. 

The writer has had to do with, and has tested, centrif- 
ugal pumps in water-works plants, but from observa- 
tions so made can see no hope of such machinery suc- 
cessfully competing, in anything but first cost of plant, 
with the reciprocating type of apparatus, under ordinary 
water-works conditions. The fallacious advantage of 
apparent low initial cost really places the centrifugal 
pump back in the low duty class of several years ago, 
from which the water-works plants have just about 
worked clear, after a-long and expensive experience. 
The present issue seems to be commercialism against 
engineering, with the buyer's interest secondary. The 
friends and exploiters of the centrifugal pumping plants 
talk glibly about 80% test efficiencies and of 75% every- 
day efficiencies, but in the hands of disinterested people, 
intent only upon learning the facts, the 80% shrinks 
down to about 65%, and the ordinary efficiency sinks 
to a little over 50% of the power applied. 

Under low heads, and with comparatively small quan- 
tities of water, where the revolutions per minute of the 
centrifugal pump come down within reach of direct- 
eonnected steam or gas engines, the working. economy is 
satisfactory; but with the high rate of revolution under 
which the centrifugal must be worked to meet say 200 
ft. head of water or more, either a belted machine, a 
steam turbine, or an electric motor, must be employed, 
and such applications of power have not so far been 
able to compete in economy of operation with the re- 
ciprocating steam pumping engine. Such examples may 
be found in service at a cost of $9,000 per annum for 
@ pumpage of 4,000,000 gals. per day by centrifugal 
pumps operated by electricity, as against $16,000 per 
annum for coal tor 14,000,00) gals. of water delivered 


No. 

per day by steam pumping engines. This ‘ns th 
with both plants reduced to a 4,000,000-g0) 
reciprocating machinery would earn 5% per 1, 
the sum of $87,600; and with both plants on m, Png 
gal. basis, the reciprocating steam plant wo. 4;,, 5 
per annum on $310,680. This may look like extrem, 
comparison, but the gross records of water, a - 
money paid for electric current and for fy: plain 
enough. A 4,000,000-gal. horizontal cros: 
steam pumping engine, giving a steam duty 0,000 - 
000-ft.-Ibs. per 1,000 Ibs. of steam (and th ght to 
be easy enough these days) will pump 4,000 als. of 
water per day against 100 lbs. water pressu: ith an 
expenditure for fuel per annum of $5,201, » val at 
$3 per net ton, and an actual evaporation o/ \1ip 
the boilers. The difference between this ont 
$9,000 per annum for the same amount of wa imped 
by electrically driven centrifugal pumps will . 5 % on 
$75,980, and the cost of a steam pumping plo jnciy4, 
ing buildings, chimney and everything ex: g the 
land, at $10,000 per 1,000,000 gals. capac which 
would be high, amounts to only $40,000 for a © 0) 00. 
gal. plant. 

The discrepancies in the above comparison very 
great against the centrifugal pump, but aside m the 
inherent comparative disability it is becoming ianifest 
that impellers wear rapidly in centrifugal pum: whey 


under high velocity and considerable head. 
The paper at the convention which brought out this 
discussion referred to records of a falling off o: 


12% in 
the delivery of water dve to the wearing o! 


he im- 


peller, as compared to the calculated or | librated 
capacity of the machine when new. The writer knows 
of a case wherein two 12,000,000-gal. electrically driven 


tingle-stage centrifugal pumps were installed ‘5 work 
against 257 ft. head, the contractor having the utmos 
confidence of success before the pumps were put jn: 
place. The pumps absolutely failed to deliver satis 
factorily against the head, and then two-stage pump 


’ were substituted. The latter were more successful, pu 


after several months’ oyeration it required both pumps 
to deliver the required quantity of water, although one 
of the pumps was supposed to have a margin of one- 
third its capacity above the regular demands: and the 
water pressure maintained averaged only about S)% otf 
that required by the contract. These two-stage pumps 
which followed the single-stage pump, are now being 
replaced by other centrifugals, of a different design and 
make. 

Another case is recalled wherein a pumpage of 10.,- 
000,000 gals. per day against 110 Ibs, load was required, 
and which could be easily accomplished with reciprocat- 
ing steam machinery by an expenditure of $10,000 per 
annum for coal, but where an attempt to drive centrif- 
ugal pumps by electricity would result in a cost for 
electrical power, at $6.50 per 1,000,000 gals., of $23,725 
per annum; showing a difference in favor of steam that 
would pay 5% per annum on $275,940. There is no 
conceivable difference in cost of machinery, buildings, 
maintenance, attendance, or anything else that would 
justify such a preference for electricity and centrifugal 
pumps over steam and recriprocating pumps. There is 
no mystery about the matter, as may be seen by the 
following facts: 

10,000,000 gals. against 110 lbs. pres- 

sure = 440 pump HP. 
120,000,000 steam duty, with 8 Ibs. 

evaporation in the boilers, and with 

coal at $2.50 per net ton delivered. $9,928 per annum 
Electric power at $6.50 pe 1,000,000 

gals. means 3,650 million per 

— at '$6.50, amounting to 

The in “cost. tor. the elements 

of power is $13,797, which at 

would capitalize $275,940 


The electrically’ driven, qoutritugsl plant was tried, 
commencing about three years ago, and it is safe to say 
that everyone is disappointed in the results, and it is 
whispered that although the contract was executed in 
the autumn of 1903 no money has yet been paid to the 
contractor. 

Coming directly to a@ comparison between electrically 
driven centrifugal pumps and_ reciprocating steam 
driven pumping engines in the Buffalo water-works, 4 
set forth in the particular paper before the convention, 
it seems to the writer that a much more equitable com- 
parison, and one more in line with the interests of the 
buyer, would be as follows: 

COST OF OWNING AND PUMPING WITH THE HIGH- 

EST TYPE AND CLASS OF STEAM MACHINERY. 
One unit of 25,000,000 gals. against 87 Ibs. (200 {t. head.) 


Pump hor@e-power. 870 HP. 
Vertical triple expansion pumping “engine, 450 
boiler HP. of boilers...... 
Engine house and foundations, and “engine 00 
Boiler house and * foundations, and boiler 
foundations | 
Coal storage building.............. 
Pumping engine: 
Depreciation 1% 
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August |. 1907- 
ilers: 
Sinking % 
Total . ou $2.10 pe 
3 Engineers; “{remen; ‘3 ers: “Coal, per n 
) eam, reciprocating machinery. 

Capital ‘ses on 13,920.00 
Capital "ses On 1,260.00 
Capital choses OD buildings............ 1, 1, 548.00 


Total per ANNUM. $88,585.40 
Cost per 000 gals., 
r bh rse-power, 
OWNING AND PUMPING WITH THE 
HIGHEST PE OF ELECTRO-TURBINE PUMPING 
MACHIN' 
we unit of 000,000 gals. against 87 Ibs. (200 head.) 
‘Heally driven turbine pump..... 
pao hous: and foundations, and pump foun- 
and’ foundations. }$48,780 
auxiliary house and 
transformer, lightning arresters, conductors, 
‘controllers, and all auxiliary apparatus....... 
“pumping machinery, motors, ete?: 
Sinking Jo 
Oil, WASLC, 1% 
DepreciatiON 2% 
Total 
3 Engineers; 3 Extra men; Electric power at Buffalo, 


“#4 50 per 1,000,000 gals. 
ary for electro-turbine pumping machinery. 
current per annum........... $41, 062.50 
Wages per annum. 00.00 
Capital charges on “machinery. 00 
Capital charges on 468.00 


r annum.............$51,544.50 
‘ost per horse- power, $59. 24. 
The steam plant saves enough to pay 8.6% on entire 
st of steam plant. Electric power must be sold at 
Butfalo at $3 per 1,000,000 gals. to balance the steam 
slant account, and the depreciation charge of 2% is very 
orobably too low for the electro-turbine apparatus, ac- 
ring to experience so far; while 2% is perfectly safe 
for the steam plant depreciation so far as the engine is 
neerned, and the sinking fund of 5% is likely 2% too 
bigh for the steam plant, while 5% is very likely too 
low for the electro-turbine machinery for sinking fund. 
All of the certainties are in favor of the steam and all 
of the chances are against the electricity. 
Yours respectfully, 
Chas. A. Hague. 
52 Broadway, New York, July 1, 1907. 


Wave Action on Breakwaters. 


Sir: In connection with Lt.-Col. Townsend’s very in- 
teresting communication on the injury to the Cleveland 
Jreakwater due to a severe storm, published in Engineer- 
g News, June 20, 1907, I submit the following observa- 
tions on the effect of storms on the Point Judith Break- 
water. 

The main breakwater of the Point Judith Harbor of 
Refuge is of the rubble mound type, having a top width 
{% ft. at an elevation of 10 ft. above the plane of 
mean low water, the rise and fall of the tide being about 
‘ft. The exterior slope was designed to be 1 vertical 
02 horizontal from the top to depth of 12 ft. at low 
vater, from thence 1 on 1 to the bottom; the interior 
ot harbor slope 1 on 1. After an exposure of 8% years 
the average exterior slope is practically 1 on 2 above the 
low water plane and approximates to 1 on 1% below 
‘hat plane and the harbor slope is slightly flatter than 
lon l. These figures apply to the Eastern Arm of the 
breakwater which is exposed to the heaviest sea. This 
exposure is greater than at any point of the coast of 
the United States at which a breakwater has been built 
excepting the site of the Cape Ann breakwater, where 
vork is now in progress, and the northwestern coast of 
regon and Washington. 

Major Townsend ascribes the displacement of stones 
m the harbor side of the Cleveland Breakwater to the 
action of the wave on one side of an arch formed by the 
paving or stones forming the top, with a resulting dis- 
placement of the stones on the other side; rather than 
‘0 the transmission of the energy of the breaking wave 
‘trough the structure and its manifestation on the har- 
bor side by the displacement of stones there. 

In the “Polytechnic’’ (a journal published by the 
“udents of the Rensselaer Polytechnic Institute) of 
t. 5, 1905, I contributed an article on the Point Judith 
Breakwater which briefly discussed the feature of the 
Tansmission of the wave energy through the structure 

Vhich, so far as I am aware, is the first published al- 
Usion to thie feature of damage to breakwaters, and I 


oth liberty of quoting the following from that 
ticle 


he Manner in which the wave force may be exerted 
. dF a ‘cture such as the Point Judith Breakwater 


The chief destructive effect has been the 


wring away of small portions of the harbor slope, 


occurred ee 
The wri at three points on the iS fe high of 


‘er las measured waves Point 


Judith, but this was not in a storm of great severity, so 
that it is probable that in a severe storm waves of 
greater height break on the structure, these falling on 
the interior slope assisted by the pressure transmitted 
under and on the sides of the individual stones, those 
on the interior might be said to be floated from their 
positions and rolled down the slope. 

The expression ‘‘floated”’ referring to that condition in 
which the stone is practically borne up by the film 
of water under it, this being under sufficient pressure 
to neutralize the friction between the stone and those 
lying adjacent to it. The conditions being such that, 
for the moment, all of this transmitted pressure could be 
exerted on the bottom or vertical sides of the stone but 
not on the top. Such a transmission of energy would 
readily account for the removal of such masses as the 
2,600-ton monolithic pier head of the Wick Breakwater 
in England in 1877. As a further direct evidence of the 
transmission and change of direction of the energy im- 
parted by the wave, there are on the Point Judith Break- 
water three stones that have been lifted bodily from 
their beds a vertical distance of about three feet and 
placed along side of them on the top of the breakwater 
where there has not been force enough since from the 
direct action of the waves to dislodge them. The po- 
sition on top of the structure above the point of ap- 
plication of the maximum: blow is probably the reason 
for their retaining their ‘positions. 

The process seems to me to be that the blow is ap- 
plied to the front of the structure with all the interstices 
filled with water and is immediately transmitted to the 
back where if the conditions are favorable it displaces the 
last or unsupported stone. The question would nat- 
urally arise then as to why the whole breakwater was 
not blown to pieces every time a severe storm arose. It 
is not destroyed for the reason that there is, in a rip- 
rap structure, an unlimited number of vents available 
for the dispersion of the wave energy. That these dis- 
placements are comparatively rare is evidenced by the 
fact that there are perhaps a dozen well marked in- 
stances In a breakwater 6,940 ft. long after an exposure 
of 8% years. 

In the rubble mound type of breakwater there would 
be very small chance of the arch formation described 
in the Cleveland Breakwater. The 20 ft. wide top at 
Point Judith is usually formed of two irregularly shaped 
stones from two to three feet in thickness, weighing 
from 10 to 15 tons, with smaller stones roughly filling 
the spaces between, and while it is not of the type most 
generally advocated in recent years, it has effectively 
performed its work at a minimum of cost, requiring 
thus far the expenditure of less than $7,000 for repairs 
on a structure costing $1,250,000. 

Very respectfully, 
Edward Parrish, 
Ass’t Engineer, U. S. Engineer Office. 
Newport, R. IL, June 25, 1907. 


A Simple Earthwork Formula and Tables. 


Sir: From time to time new ‘Earthwork Formulas,” 
diagrams or tables are recommended by your patrons, 
and the writer never sees a communication on this sub- 
ject without a semsé of sympathy for those unfortunates 
in the engineering profession who are not acquainted 
with the simple tables constructed about 20 years ago by 
Mr. S. Elliot Moore, suited to any cross section and 
largely in use on the Mississippi levees. 

By adding together a few quantities read directly from 
these tables and making a subtraction, the cubic yards in 
any 100-ft. station can be found provided the cross-section 
notes for its two ends are at hand. In case of a shorter 
distance between cross-sections, such per cent. of the 
tabular result is taken as the treated distance is of 100 ft. 


120 
75.0 
The basis for these tables is the simple axiom that the 


whole is equal to the sum of all of its parts. Let A be 
the area of the cross-section shown, which for simplicity 


LO 


is taken with 10 ft. crown and 1 on 3 slopes. Let B be 
the area of the next cross-section 100 ft. away. The 
quantity in the station, in cubic yards, is 
A+B A x 100 B x 100 
x 100 + T= 
2 x 27 3x 27 


But A is made up of the sum of a lot of triangles (the 
bases and altitudes of which can be read directly from 
the cross-section notes), minus the sum of the triangles 
beyond the slope lines, but within the dot and dash 


lines, or 
Ax 100 ax 100 bx 100 
ons = + + ete., 
2x27 2x 27 2x27 


which looks like a cumbersome formula, but the table 
comes in here, The area of each triangle is half the pro- 


duct of the fill forming one.of its sides, by the distance 
from that fill to the next. Each “minus” triangle is half 
the product of the extreme fill by the distance’ from the 
edge of the crown to the last intermediate. Taking the 
cross-section notes corresponding to the sketch, it will 
readily be seen that the area of the cross-section is (be- 
ginning at the left) 
14.5 x (50. — 16.) 


2 
16.3 x (16 + 17) 18.0 x (35. — 0.) 
2 2 
15.0 x (38. — 5.) 10.0 x (17. — 5.) 
2 2 
In using the table, read 14.5 by 34.0 (one of the factors 
being in the left column and the other at the head of the 


10.0 x (88. — 0.) 
(=a+b) + 


(a +b) x 100 
page). The result is, in cubic yards, ————————; and 
2x27 
so read from the table for 10.0 by 38.0 a quantity which 
(ec + d) x 100 
represents 
2x 27 


After using this table for two hours, one can read 
the partial quantities out of it as rapidly as he can read 
the fills and distances from his cross-section notes. 
Having added together the four plus quantities read from 
the table, and subtracted therefrom the two minus quan- 

x 100 


x 27 
quantities off in the same way for the “B’’ section, add 
the two together and the result is the contents of the 
station to the nearest tenth of a yard. Carry the B re- 
sult forward to add to cross-section ‘‘0,”’ ete, 

No engineer who has used these tables for a day, on 
complicated cross-sections, will ever be reconciled to 
any of the alternatives that I know of. 
Respectfully, 
Reading, Pa. 


tities, the result is, in cubic yards, Read the 


A. L. Dabney. 
738 North Third St., 


{In an editorial in the Engineering Literature 
Supplement to Engineering News for Jan. 15, 
1903, a review of the various tables for earth- 


work computation is given in which this set of 
tables is noted.—Ed.] 


A Suggested Development in Railway Track. 


Sir: In regard to Mr. J. W. Schaub’s paper on “A 
Suggested Development in Railway Track,’’ published in 
your issue of June 13, it might be pertinent to suggest 
a few difficulties which would be encountered in main- 
taining his proposed type of track. 

His final construction is a bed of concrete 16 ins, thick, 
probably 10 ft. wide, upon which sized wooden ties are 
laid. It is practically impossible to produce treated ties 
which will not shrink, split, warp or otherwise get out 
of shape. It is also out of the question to size them 
after treatment, as that would remove a portion of the 
more thoroughly treated outer shell of the wood and 
therefore encourage its destruction. It would also be 
somewhat difficult to size untreated ties and keep them 
an exact depth when exposed to the weather while held 
in stock to replace ties to be removed, as different 
growths of even the same wood will respond differently 
to the action of the elements. A difference of %-in. in 
depths of ties laid on a concrete foundation would be 
very noticeable in the surface of such track. Should the 
ties become cut by the rail or worn by friction as much 
as %-in. to %-in., which is not uncommon, it would 
not be practicable to put in a new tie of the exact 
original depth unless adjacent ties were shimmed or the 
new tie adzed. 

Then who can say that such a bed of concrete can be 
constructed without the variation of %-in. to %-in. in 
-surface in a rail length, and such a variation would ab- 
solutely prevent the attainment of anything except the 
roughest of track. The concrete bed is an impossible 
construction for new railways owing to the shrinkage of 
embankments for the first three to five years, and the 
development of unknown soft spots. Its application to 
existing railways with seasoned or consolidated roadbed, 
particularly on single track, would require an abandon- 
ment of traffic which would be somewhat expensive. 

The conclusion that no part of the present track super- 
structure bears marks of engineering design seems hardly 
warranted in the face of mark of approval by one of our 
most eminent engineering societies of the cross-section 
of rail now most commonly used. The enormous cost 
of labor applied to surfacing and lining track seems 
somewhat hastily assumed, since one man to a mile is 
the amount of labor usually figured by railways which 
have very good track. In addition to lining and sur- 
facing, weeds are cut, bolts tightened and other miscel- 
laneous work is handled by this force, so that in a 
year’s time the renewal of ties and surfacing and lining 
track will be found to form not over 50% of money paid 
for track labor. The roads with the finest track use 
more labor and the small, weak lines much less, For 
good track, such as is found on the ordinary road, an 
expense of $50 per month per mile of track for labor 
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only, will seldom be exceeded. The interest on the 
concrete substructure figured at $5 per cu. yd., which 
is less than the cost at which it could be handled 
unless the railway was abandoned until the work was 
completed, would be about $55 per month per mile. 

In the first type suggested, it is stated that the sur- 
plus ballast should be picked up after the I-beams are 
applied. Who would care to pick up by hand (the only 
way which suggests itself) gravel ballast which costs to 
load at pit 8% cts. per cu. yd., and about 5 to 10 cts. 
more (varying with haul) to deliver on the ground. It 
would be better to let it remain, although one function 
of the I-beam would be absorbed by it. 

This I-beam type also provides for the rail to carry 
loads to the ties, the ties to the I-beams and the ballast 
to absorb the load. Should the ballast under the I-beam 
yield, and it is in a place where the greatest danger 
of yielding'is to be anticipated, we would be back to the 
original design of the entire support being carried by 
the ties, with chances much in favor of a center-bound 
track. 

The function of the wooden guard rail with its ten- 
dency to perish is not apparent. Why not bolt the ties 
directly to the I-beam and save the timber. The lateral 
fastenings between I-beams does not provide against 
overturning, which would surely occur with the forces 
unequally applied, as they will be. The replacing of the 
I-beam to its original position would involve considerable 
labor with unintelligent laborers to perform it. As a 
remedy for this difficulty it might be suggested to dap 
the tie on the underside to embrace the upper flange of 
the I-beam and to drop the rod to the lower flange. 
Cut out the superfluous guard rail, and allow the super- 
fluous ballast to remain; it would cost at least $1 per 
yd, to remove it, and if left on the ground shows a loss 
of only 15 cts. With stone ballast, which is not stated 
as necessary, the saving might be worth while; but even 
this is doubtful, owing to difficulties to be encountered in 
handling work trains and the height to which it would 
be necessary to throw it to load on cars. 

Accepting the type as feasible, I would suggest a re- 
duction in the length of ties, the present length having 
been adopted to conform to the theory that with the load 
applied on the rail its proper distribution would be best 
effected by having the length outside the rail equal to 
that inside. With the I-beam as a distributor of pres- 
sure, its best position would seem to be a little outside 
the rail, the proper distance to be figured. 

I would formulate conclusions as follows: (1) A 
cushion of workable ballast must be interposed between 
the bottom of the tie and any rigid bed of concrete or 
other material in order to providé for the irregularities 
of the thickness and of surface of the rigid bed; (2) 
Track superstructure must be so constructed that the 
cheapest class of labor can learn to maintain it when 
directed by men who are only one degree advanced above 
the common laborer; (3) It must be possible to restore 
track to about its original condition very quickly when 
destroyed by wreck or natural forces. The proposed 
form does not seem to meet these requirements. 

I believe that much of our trouble in maintaining track 
to the desired degree of excellence arises from the 
fllmsy fastenings. The ordinary spike will not pre- 
serve correct gage, which means difficulty in maintaining 
line. The tie is not held firmly to the base of rail 
which prevents self tamping, wasted labor in holding up 
tie when surfacing, and in driving spike to place. It also 
destroys the tie. All these add to difficulty in surfacing, 
and the poorest part of our track is the fastening be- 
tween rail and tie. A properly designed tie-plate, with a 
lag screw and clip to unite the members, would assist 
more toward the economy of labor and material than 
any other modification from present practice. It might 
even be necessary to alter the form of rail to secure the 
best fastening, but the change would probably be a not 
undesirable one. 

My criticisms are not intended to destroy Mr. Schaub’s 
plen by one fell blow, but to bring out what I consider 
the important points of a most important question. The 
views advanced are based upon experience gained by 
riding on locomotives, passenger cars and motor cars, 
and going on foot in close inspection of track during a 
period of nine years, during which time the care of 
track has been directly under my charge. Exact design 
for track is difficult to evolve, since many assumptions 
must be made which may be more or less correct. The 
conclusion may be reached that when we have calculated 
pressures from wheel loads, the rest must be done em- 
pirically, except in the design of rail. 

H. H. Knowlton, 
Engineer Maintenance of Way, 
c., C, C. & St. L. Ry. 
Mount Carmel, Il, June 15, 1907. 


The Application of the Elastic Theory to Certain Forms 
of Arch. 

Sir: Some question has been raised about the applica- 
bility of the elastic theory to arch analysis. It has 
been elaimed that the elasticity of the abutments in 
the case of a reinforced-concrete arch is- sufficient to 
cause a material change in the angle between the end 


tangents, and therefore because of this shifting of the 
end tangents the elastic theory becomes inapplicable. 
This is certainly an interesting and important conten- 
tion, and the writer would like to see the matter dis- 
cussed and, if possible, reports secured from those who 
have actually made observations to determine such 
shifting of the end tangents. Before attempting to dis- 
cuss the first part of the contention, it would be well 
to free our minds from some of the notions carried 
over from masonry arch construction. Our usual con- 
ventional and arbitrary conception of the position of 
the spring line and the conventional separation of the 
arch ring and the abutments are relics of our older 
masonry arch practice, but with monolithic concrete 


Fig. 1. 
construction these terms lose much of their original 
significance. 

There is no real dividing line between the arch ring 
and the abutment, unless the concrete is placed with 
that feature especially in view. Under the conventional 
usage of the word “‘abutment’”’ it is undoubtedly proper 
to say that there is some shifting of the tangents as 
the arch takes its load. It has been customary to con- 
sider the arch ring as ending at an arbitrary point, and 
then apply the elastic theory to the portion above such 
arbitrary point. This customary treatment shows a 
relative large moment at the nominal spring line. This 
moment, of course, produces a lengthening of the fibers 
on the tension side of the arch ring, and a shortening 
on the compression side, and hence a change in curva- 
ture at that point, and a consequent shifting of the 
nominal end tangents. 

This distortion of the fibers must be diffused through- 
out the mass of the abutment, and at some point re- 
duced to a practical zero, or it would cause a slight 
turning of the abutment about the center of pressure 
at the base. Undoubtedly the weight of the mass of 
the abutment and the passive reaction of the earth’s 
load tend to make the abutment approach the condi- 
tion of a fixed end. 

Now, granting that there is a shifting of the end 
tangents at the nominal spring line, we have only to drop 
lower down until we reach the point where such shift- 
ing ceases and start our true lineal arch from the ef- 
fective spring line passing through this point, or, in 
other words, if the actual structure shows that the 
nominal end tangents are not fixed we have only to 
drop down to a point where practical experience. shows 
no appreciable shifting of the end tangents. If it should 
develop that there was no point in the abutment at 
which the tangent remains fixed, we could consider the 
arch as hinged and free to turn at some point in the 


Not to obscure the real point at issue,I > | Deglectes 
the axial stress, and have regarded the 
remaining constant. Now if the angle be: . the x. 
tangents changes, A ginstead of reducing ero, ps 
ordinarily assumed in analysis, would ha Me finite 
value. This value might be determined « imental 
or it might be worked out by a cut and + mey,, 
thus: 
First—Assume that the three fundamenta! Brals te 
duced to zero, and then determine the m arisin 
at the successive increments of the arch and te 
such approximate values used in equation determine 
an approximate value for A ¢. This valu oulg th. 
be utilized in a second solution by substity in equ 


tions (2) and (3), and thus a new set of n nts 
be determined, and with these new mom: 
and closer approximation for A ¢ could be 
might be carried to any degree of refine t de 
I realize that this would be something o/ 


merely cite the instance to emphasize th: whick 
we might otherwise lose sight of: that these — ce funj, 
mental equations are applicable to an Stic arch 
whether the.\ g¢ andA x and Ay reduce to >, or be. 
come equal to some finite quantity. If it i fact that 
the actual arch, as built, shows movement ~ the aby; 
ment, that does not in my mind invalida’ the thre 
fundamental equations. These three funda: © ta) equa- 
tions are susceptible of experimental verific:’ on as we) 
as mathematical demonstration. Our meth: of apply. 
ing these three fundamental equations rn properly 


be called in question, but not the equations ‘hemselys: 

I believe that the lack of corresponden betweep 
theory and practise in this case is due to ‘he inagy. 
racy of adopting a nominal spring line an’ a noming 
arch without regard to the modifying effect ©! the mass 
of the abutment upon such nominal spring |): 


and arch 
axis. Referring again to my sketch, I maintain th: 
the true neutral axis for the arch is affected by the 


mass in the abutment, and would occupy a po-ition some. 
what as indicated by the dotted line A’ © A’ in the 
sketch (Fig. 1). Likewise the true position of th 
spring line is affected by the mass in the abutment, anj 
should be recognized as occupying a lower position 
roughly indicated by line A’ A’. The abutment fs but 
a continuation of the arch ring, and the shape of such 
abutment influences the position of the lineal arch. 
For example: In the case of an elliptical arch, it \s 
not justifiable to consider the ellipse as coming on 
through the abutment and crossing the spring line at 
right angles, but rather the end portion of the ellipse 
loses its sharp curvature, and is drawn away from the 
center of the ellipse and approaches the back of the 
abutment as indicated in my sketch. In while 
working out a 90-ft. arch for the Board of Park Con- 
missioners of this city, I realized this condition and for 
the end portion of the ellipse substituted a tangent 
making 45° with the horizontal. It seems to the writer 
that we would approximate the actual condition mor 
closely by assuming our effective spring line some iis 
tance below the nominal spring line, and the arch aris 
as passing through the centers of gravity of the su: 
cessive sections of the abutment, and recognizing that 


x 
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Fig. 2. 


base of the abutment, or perhaps it would be more 
accurate to say that such a condition is between a true 
hinge and a true fixed end. 

This leads us up to the second part of the contention. 
For the purpose of making myself better understood, I 
will call attention to the three fundamental equations 
of condition for elastic arches: 


(1) Ae=(— 
EI 
(2) Ar=—fAedy 
and 


(3) Ay=—faede 
(Howe) 


Substituting the value for A gin equations (2) and (3) 
and integrating once, we have 


My ds 
(2) 
EI 
and 
Mads 
(3) av=f 


the arch ring and the abutment have a variable momen! 
of inertia, such inertia becoming relatively \arge 
theoretical spring line. We would then sssume © 
of the material arch. 

I enclose an outline tracing (Fig. 2) taken of of 4 
blue print prepared this spring by one of the larstt 
reinforced-concrete companies. This is a case of aa 
elliptical arch analyzed according to the ordinary * 
sumption, and in which the neutral axis w consideres 
to be unaffected by the mass in the abutment. 4 bv 


consideration will show that the neutral 
actually occupy such a position as indica’ without 
vhich would 


very peculiar distortion in the abutment, e 
be contrary to any experimental evidence ne 


have. A closer approximation would have ‘°c ~_ 
by replacing the end portions of the wit® 
such curve as indicated by the dash-and- 
The writer would like to hear from ot along “ 
line, and especially from those who ha: »ad = ; 
tunity to measure the amoynt of shift! = of thé a 
tangents and observe any other distortio © the adut 
ment. Yours truly, > 
Kansas City Life Bldg., Kansas City. June 
4 f the 
[The difficulty as to the exact | ‘ion © 
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ends  %n arch, and the shape of the arch axis 
near’ ends, is not peculiar to concrete or rein- 


force: yncrete, but applies in exactly the same 
degre’ ‘0 Stone arches. Whenever the shape of 
an ar does not show a pronounced change of 


resis‘ section from ring to abutment, or when- 
ever abutments are so high or of such form 
that cy cannot be called “fixed,” then any 
elast| analysis must include the whole structure 


down » the foundations. We say foundations, be- 
caus’ " any event the foundation level will prob- 
ably |.ve unit pressures so low as to make the 
differ tial distortions, due to loading the arch, 
inap) ciable. In some cases the designer. may 
selec ome other point, above the foundation, as 
a ple of virtual fixity. A letter of Mr. D. B. 
Lute: in our issue of May 2, 1907 (p. 490), calling 
atten'ion to this matter, shows a bridge which is 
cited os an example of the inapplicability of the 
elasti: theory if the ordinary procedure of calcu- 
lation is followed. But much more striking illus- 
trations of this condition are not at all rare in 
arch design.—Ed. ] 


Notes and Queries. 
A. C. M. is considering a proposition to spray fuel oil 
into a furnace with compressed air instead of steam, and 
would appreciate any information on the subect. 


The pumping engine for the water-works system of Chi- 
cago, described in our issue of July 25, has a duty of 
165,000,000 ft.-Ibs. per 1,000 Ibs. of dry steam, instead 
of 162,500,000 ft.-Ibs., as stated. The error occurred in 
th estatement furnished us by the builders. 


INCREASING THE CAPACITY OF OLD WATER-WORKS 
PUMPING ENGINES. 
By A. P. BLACKSTEAD,* M. E. 

It may prove advisable or advantageous at 
some time to increase, without the expense of 
having new and special castings made, the ca- 
pacity of the pumping engine in some long- 
established water-works—where the engine is an 
“old timer.” A means for doing this is here de- 
scribed. 

The accompanying cut shows the type of 
water-valve generally used in pumping en- 
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Plan and Vertical Section of Water Valve of Pump- 
ing Engine (Portions Chipped Off to Increase 
Pump Capacity.) 


zines. By chipping or filing the rim and ribs of 
the s-at, say 7/s-in., an increase in valve area 
ef frm 15 to 25% may be gained. The conse~ 
quent decrease in strength is not material. 

As .< generally recognized, it is the contracted 
area through water-valves which causes the 


*W!. Camden Iron Works, Camden, N. J. 


“knock” or “water hammer” that limits the 
piston speed; whereas the speed limits of the 
steam end, whether of the direct-acting or fly- 
wheel type, are much higher. Consequently, an 
increase in valve area will allow a proportionate 
increase in speed and capacity. 

To illustrate the foregoing statement, let us 
consider a diréct-acting pumping engine with a 
capacity of say 5,000,000 gals. in 24 hours. If 
this engine was built 10 years ago it will hardly 
have more than 50% valve area; and if so, the 
maximum allowable piston-speed will not be 
above 100 ft. per min. Further, if this engine 
is fitted with, say, 3%-in. valves of a sufficient 
number to give the above-mentioned 50% of 
valve area, the area that may be gained on each 
valve by chipping as described will equal 0.98 
sq. ins., changing the area from the original 5.21 
sq. ins. to 6.19 sq. ins. 

This changes the total valve area from 50% to 
about 60%. Since the piston speed can be increased 
nearly in the same proportion, the capacity of 
the engine will be 6,000,000 gals. per day instead 
of the former 5,000,000 gals. 


A NEW LUBRICANT—THE “ACHESON EFFECT” AND 
“DEPLOCCULATED GRAPHITE."’* 
By EDWARD G. ACHESON,+ M. Am. Inst. E. E. 


In the year 1901 I was engaged in a series of 
experiments having as their object the produc- 
tion of crucibles from artificial graphite. In this 
work I was led into a study of clays. What I 
learned may be briefly stated as follows: (1) The 
American manufacturers of graphite crucibles 
imported from Germany the clay used by them 
as a binder of the graphite entering into the 
crucibles. (2) The German clays are much more 
plastic and have a greater tensile strength than 
American clays of very similar chemical com- 
position. (3) Residual clays—those found at or 
near the point at which the parent feldspathic 
rock was decomposed—are not in any sense as 
plastic or strong as the same clays are when 
found as sedimentary clays at a distance from 
their place of origin. (4) Chemical analysis 
failed to account for those decided differences. 

I reasoned that the greater plasticity and ten- 
sile strength were developed during the period 


was made stronger, in some cases as much as 
300%; required but 60% as much water to pro- 
duce a given degree of fluidity; was caused to 
remain suspended in water, and made so fine in 
particles that it would pass through a fine filter 
paper. Being acquainted with the record of how 
the Egyptians had the Children of Israel use 
straw in the making of bricks, and believing that 
it was used not for any benefits derivable from 
the weak fibers but for the extract, I called clay 
so treated “Egyptianized Clay.” 

Having in 1906 discovered a process of pro- 
ducing a fine, pure, unctuous graphite, I under- 
took to work out the details of its application as 
a lubricant. In the dry form, or mixed with 
grease or oil, it was easy to handle; but I wished 
it to enter the entire field of lubrication now oc- 
cupied by oil. In my first efforts to suspend it 
in oil I met the same troubles encountered by my 
predecessors in this line of work; it would 
quickly settle out of the oil. My unctuous 
graphite was just plain, simple graphite, and 
obeyed the same laws as those which govern the 
natural product. 

THE “ACHESON EFFECT” ON GRAPHITE. 

So things stood until the latter part of 1906, 
when the thought occured to me that tannin 
might have the same effect on graphite that it 
did on clay. I tried it with satisfactory results, 
the “effect’’ being obtainable with the natural 
graphites as found in the Ticonderoga and Ceylon 
varieties, and with the artific‘al product as found 
in Acheson graphite. It was more easily and 
cheaply produced when the soft, unctuous va- 
riety of my graphite was used, this variety being 
composed of pseudomorphs of carbide crystals 
which had been decomposed in the electric fur- 
nace, the resultant graphite being very loose, 
porous and readily disintegrated and defloccu- 
lated. The effect was produced by treating 
the graphite in the disintegrated form to a water 
solution of tannin, the amount of tannin being 
from 3% to 6% by weight of the graphite treated. 
The results are much more pronounced when the 
mass of graphite, water and tannin has been 
pugged or masticated for a considerable time; I 
have advantageously carried on this process. con- 
tinuously, without interruption, for a period of 
one month. I have also found that while the 
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Fig. 1.—Tubes im- 


mediately after shak- minutes later. 
ing. 


THE “ACHESON EFFECT.” 


of transportation from the place of their forma- 
tion to their final bed, and I thought it might be 
due to the presence of extracts from vegetation 
being in the waters which carried them. 

I made several experiments on clay with vege- 
table extracts, tannin being one of them, and 
found that a moderately plastic, weak clay, when 
treated with a dilute solution of gallotannic acid 
or extract of straw, was increased in plasticity; 
: *This article is adapted ‘by the author from a paper 
presented by him at the 24th annual convention of the 
American Institute of Electrical Engineers on June 27. 


+President of the International Acheson-Graphite Co., 
Niagara, Falls, N. Y, 


Fig. 2.—Tubes four 


Fig 3.—Defloccu- Fig. 4.—Retention 
lated graphite pass- by filter after floc- 
ing through fine fil- culation with hydro- 
ter paper. chloric acid. 


EFFECT ON FILTERING PROPERTIES, 


effect may be produced in a very satisfactory 
way with distilled water, the greater number of 
waters as found in rivers, deep wells, etc., are 
improved by the addition of a trace of ammonia. 

The accompanying photographs show the effect 
of tannin in suspending graphite. Fig. 1 shows 
two test tubes, one containing Niagara River 
water and disintegrated Acheson graphite, the 
other tube containing a similar amount of water 
and graphite, with the addition of a little 
gallotannic acid and a drop of ammonia. This 
photograph was taken immediately after the 
tubes were thoroughly shaken. Fig. 2 shows 
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the same tubes and contents, four minutes hav- 
ing elapsed after being shaken, the tubes having 
been undisturbed during that interval. These 
tubes furnish a very clear demonstration of the 
quick settling of graphite in plain water and the 
remarkable effect of the presence of tannin. 
Not all of the graphite put into the tube with 
the tannin remained suspended. In fact, in this 
case illustrated very nearly all of it had set- 
tled, only a sufficient amount remaining in 
suspension in the water 
to give it its blackness. 09 


oilers and with chain-feed oilers. I have a shaft 
in my laboratory measuring 2°/1e ins. in diameter, 
revolving at 3,000 r. p. m. in a bearing 10 ins. 
long that had no oil on it for a month, defloccu- 
lated graphite and water being the only lubri- 
cants used, the feed being by chain; this bearing 
ran perfectly. On the same shaft is a similar 
bearing lubricated with oil, and this ran much 
the warmer of the two. 

A few days after this test was started a 


To cause a complete “‘de- 
flocculation” and suspen- 
sion of all the graphite 
necessitates prolonged 
mastication in the form 
of a paste with the water 
and tannin; and I find 
that after this mastica- 
tion has been carried 
out the effect is very + 
much improved by dilut- 
ing the mass with con- 
siderable water, allowing tc. 
it to remain for some © 
weeks with occasional + 
stirring. & .03 

After the prolonged 
mastication and  addi- 
tional time of exposure 


Friction. 


200 


Temperature 


+ 
$3 


of the graphite to the CIS ——s 
water and tannin, an 
intensely black liquid 
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is obtained consist- FIG. 5. DEFLOCCULATED ACHESON GRAPHITE COMPARED WITH OIL 


ing of water, the small 
amount of tannin, and 


CURVES, SHOWING RESULTS OF TESTS BY PROF. C. H. BENJA- 
MIN, OF THE CASE SCHOOL OF APPLIED SCIENCE, CLEVELAND. 


the contained graphite; Pressure on Bearing, 125 Ibs. per sq. in.; Speed, 445 R. P. M.; Feed of Lubricant 


the last may be res- 

ent in varying amounts. I have found that this 
liquid would pass through the finest of filter 
papers and that the contained graphite would re- 
main in suspension for weeks and months—ap- 
parently for all time. A graphite content of 1% 
makes the liquid so thick that it runs through 
the filter paper slowly; reduced to 0.2%, it goes 
through quickly. 

“DEFLOCCULATION.” 

Figs. 3 and 4 illustrate an experiment with 
water containing 0.2% of graphite. In this form 
I call the graphite ‘‘deflocculated”-~-a state of sub- 
division much finer than it is possible to attain 
by mechanical means; one that may perhaps be 
correctly spoken of as molecular. It is in that 
condition called “colloidal.” This term, however, 
does not appeal to me; the term deflocculated 
is much more readily understood, and, to an ex- 
tent, it carries with it its own definition. 

Fig. 3 shows a glass funnel containing a fine 
filter paper resting in a test tube. In the tube 
below the funnel is a black liquid, which has 
passed through the filter paper. This black 
liquid is water containing 0.2% of deflocculated 
Acheson graphite. The fact of its having passed 
through the filter paper leaves no doubt in our 
minds of the impossibility of separating the water 
and graphite while in this condition by filtra- 
tion. 

I have found that the addition of a very minute 
amount of hydrochloric acid causes the con- 
tained graphite to flocculate—i. e., to group its 
particles into larger particles so that it no longer 
will pass through the paper. Fig. 4 shows, as 
in the former case, the funnel, filter paper and 
test tube: but now in the lower part of the tube, 
below the filter, we find a clear solution. This 
is the water in which the deflocculated graphite 
was formerly suspended, the graphite now being 
caught entirely in the filter paper above. It will 
be noticed that the filter paper in Fig. 3 is black 
on the outside, this having been produced by the 
deflocculated graphite passing through the paper; 
whereas the filter paper shown in Fig. 4 remains 


-white on the outside, the graphite not having 


passed through its body. 

This effect is obtainable with amorphous bodies 
generally; I have secured it with alumina, lamp- 
black, clay, graphite and siloxicon. 

USE OF GRAPHITE WATER LUBRICANT. 

I have successfully used deflocculated graphite 
in water, instead of oil, in sight drop-feed 


Same in Each Case. 


pessimistic friend remarked that just plain, sim- 
ple water would give the same results—that the 
presence of graphite was unnecessary. We are 
influenced by the opinions of others even when 
we know or think they are wrong. I emptied the 
oil out of the second bearing on the shaft and 
Substituted plain water. The results during the 
first twelve hours seemed to support the con- 
tention of the friend. The next day, after the 
machine had stood motionless over night, things 
did not look so rosy for the water; it was a lame 
second on account of rust, and was hurriedly 
removed. I think I shall not recommend clear 
water as a permanent lubricant. Deflocculated 
graphite in water possesses the remarkable power 
of preventing rust or corrosion of iron or steel. 
SUSPENSION OF GRAPHITE IN OIL. 

The graphite, even after flocculation, is so fine 
in its particles that when dried en masse it 
forms a hard substance. It is self-bonding, like 
a sun-dried clod of clay. 

While, as I have stated, deflocculated graphite 
in water is an excellent lubricant, it has the dis- 
advantage of losing its water by evaporation. I 
realized that to utilize the possible advantages 
of deflocculated graphite, it would perhaps be 
necessary to replace the water with oil; there- 
fore, I set before me the task of accomplishing 


and suspending the resultant dry graphit. 
A great deal of difficulty and many disco 
conditions were met with in the attempt ; 
this apparently bottomless chasm, but 
pleased to say that I eventually succeed. 
have been successful in suspending the a 
lated graphite in oil in a dehydrated co; 
the graphite will remain suspended in th 
ner that it formerly did in the water. 
article we have a truly new lubricating 1 


COMPARATIVE SERVICE TESTS. 

Prof. C. H. Benjamin, of the Case Sc} of 
Applied Science, Cleveland, O., is enga 
making extensive tests to determine the y of 
deflocculated graphite as a lubricant, and 
these tests are not as yet completed, | 
proved that 0.5% by weight of this grap! 
oil greatly reduces the coefficient of frictic: 
materially extends the life of the oil in wh it 
is suspended as a lubricant. 

The curves in Fig. 5 show some of th: re. 
sults obtained in his tests with spindi. vil; 
by a study of them we find, by comparins the 
initial coefficient of friction with plain o nd 
that with oil containing 0.5% of graphite, ‘hat 
the coefficient of friction with the oil conta ijing 
the graphite was but 65% of that with the piain 
oil; after 60 minutes it was but 55%, the friction 
of the oil having increased 54%, while with the 
contained graphite it increased but 30%. After 
shutting off the supply of the lubricant on the 
bearing, the coefficient of friction with the oj] 
alone increased in 30 minutes 125%; whereas the 
coefficient with the oil containing 0.5% of graphite 
increased in 5/0 minutes but 14%. 

Defiocculated graphite and oil when mixed do 
not form a simple mixture, but a new compound— 
a new substance. There is a slow union of the 
two. I cannot yet enter into the facts of this 
action, but for the present must confine myself 
to the simple statement. 4 


NOMENCLATURE. 
A new substance having been created, a new 
name had to be coined; I have added the initial 


letters of “Deflocculated Acheson Graphite’— 
D A G—to “oil” or “aqua,” when the deflocculated 
graphite is carried in oil or water as the case 
may be, coining the words “Oildag’”’ and “Aqua- 
dag” respectively. 


LOWERING THE GRADE OF A TUNNEL AT KANSAS 
CITY, MO. 


Changing the grade of a tunnel is work of an 
exceptional character, which calls for the ex- 
ercise of special care and ingenuity. Important 
work of this kind in tunnels under the Chicago 
River has recently been carried out, and was de- 
scribed in our issues of Sept. 13, 1906, and March 
7, 1907. 

In the “Transactions of the Engineering So- 
ciety of the South,” for 1906 (Vol. xvii.) is 4 
paper by Mr. W. M. Archibald* on the recon- 
struction of the’ 8th St. tunnel of the Metro- 
politan Street Ry., at Kansas City, Mo. The 
work was made necessary by changes in the 
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FIG. 1. PART PROFILE OF OLD AND NEW GRADES IN THE EIGHTH ST. TUNNEL AT 
KANSAS CITY, MO. 


that result. The production of a molecular form 
of graphite which would remain suspended in 
water for an indefinite period carried us on to 
what might figuratively be considered high 
ground; and when it is remembered that a re- 
moval of the water by evaporation previous to 
its replacement by oil would cause the contained 
graphite to assume the condition of a hard, 
flocculated, self-bonded mass like that to which 
I have referred, it will be seen that the prob- 
lem was not simply one of evaporating the water 


rapid-transit system, including heavier cars and 
increased service, which could not saivly be 
operated on the heavy grade of the old innel. 
The profile in Fig. 1 shows the genera!  ondi- 
tions, and Fig. 2 shows sections at two »vints. 
The following is an abstract of Mr. Ar yald’s 
“paper: 

The tunnel is in a thickly settled part of ‘2¢ city, 
with a street lined with residences and a cli’) and 
one house directly over the center Jine. The o!: tunnel 


“With Ford, Bacon Davis, Nashville, Teo: 
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gas a ree-eenter brick arch, with a 26-in. arch ring 
of 21 2% ins. span, and batter walls below the spring 
ine. \' was 786 ft. long, and on a grade of 8.648%. Not 
‘ld be learned of the geological structure of the 


_ ore starting the work, except that we would 
strike |‘mestone and a very slippery shale. The shale 
makes 3 good foundation, and is in general a good ma- 
teria it can be protected from air and frost. In view 
of thi: it was decided to protect it with a concrete lining 
reinf 4d with Johnson bars; and to cut the grade down 
to 5 _ starting from the old elevation at the west end 
and «tending the slope 543 ft. east to Broadway. This 
called for building 220 ft. of open-cut retaining walls, 
93 ft of cut-and-cover section of new tunnel (including 


3 arch and station at Washington St.), and new 
roof ond side walls wherever necessary under the old 
tunn To provide for the new approach, the street 
was w dened for 20 ft. on each side for one block. 

During the latter part of August, 1903, the contractors 
started a small gang excavating in the west end; and 
on Aug. 31 they had organized and commenced work at 
both ends. Their first move was to drive piling outside 
of the proposed excavation, to be used later to hold the 
sheeting as the excavation progressed. 
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Section C-D. 


No trouble was experienced with the material, except 
at the east end of the old tunnel, where the excavation 
was the deepest. Here the shale had vertical seams; 
and as it had been exposed to the air and frost for years, 
it was dried up into small cubes, with almost no ad- 
hesion. The treacherous nature of the shale and the 
unevenness of the pile driving caused much more bracing 
to be used than would have been necessary otherwise. 
This bracing was later used to support the runways for 
the concrete barrows. For braces, the contractors used 
exclusively box struts of 8 x 8-in. planks spiked together, 
with a house jack in one end. We tried to break one of 
these struts in a test, but failed, breaking the jack in- 
stead. Only one cave-in occurred, and that was outside 
of the old tunnel on the side of what was formerly an 
old ravine.. 

Concrete was started on Nov. 28, 1908. A 1:3:5 mix- 
ture was used throughout, with Lehigh and Atlas cement, 
Missouri River sand, and %-in. limestone. One Smith 
mixer was used, and as high as 125 cu. yds. in ten hours 
was wheeled to the forms, 100 yds. being the usual day’s 
work. For concrete forms, 2-in. plank was used ex- 
clusively. 

The new portion of the new tunnel has a flat span of 
21 ft. 2% ins., reinforced with 1%4-in. corrugated bars 
4 ins. c. to c. across the span, and %-in. bars 12 ins. c. 
to ec. longitudinally. It has 24 ins. of concrete in the 
center and 13 ins. at the haunches, the side walls having 
an 18-in, 45° bracket to support the roof. This roof was 
15 ft. in the clear from top of rail, and extended 300 ft. . 
into the old tunnel. It was designed to act as a strut 
for the old side walls. Whenever no new side walls were 
built, a groove was cut into the brick, and dowel pins 
were also put in before the roof was concreted. At the 
mouth of the old tunnel concrete struts, 2 x 2 ft., 8 ft. 
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FIG. 2. CROSS-SECTIONS OF EIGHTH ST. TUNNEL, SHOWING RECONSTRUCTION. 


The entire excavation was handled as an open cut and 
divided into two sections east and west from Washington 
St. The excavation east of this street was sublet and 
handled entirely with wagons. For the west, or tunnel, 
section all materials were handled in cars let down the 
grade on a 24-in. track by gravity and hauled back with 
a hoisting engine. This engine was installed at Wash- 
ington St. and gradually lowered as the work progressed. 
It was used inside the tunnel until forced out by the 
track-laying gang. All excavated material from this 
section was wasted at the face of the bluff for the use 
of the Park Commission. The excavation under the old 
arch was handled by sinking a 12-ft. or 13-ft. ditch the 
entire length down to subgrade, and then gradually 
trimming the sides until only a 3-ft. or 4-ft. shoulder 
was left supporting the old footings. This shoulder and 
support of the walls was divided into alternate 10-ft. 
and 12-ft, sections, and excavation continued in the 
12-ft. sections, going back 24 ins. under the old wall 
and 18 ins. below subgrade. These sections were filled 
and allowed to set for 10 or 14 days before the adjacent 
Sections were excavated. 

The material excavated was entirely shale and lime- 
stone in nearly level strata. For drilling, a Fisher 
direct-connected gasoline air compressor and two air 
drills were installed. Besides these, much of the drilling 
was done by hand with churn drills. After the first 
ditch was cut, the use of the air drills was practically 
abanconed on account of the greater ease of placing a 


hole by hand in a difficult location. All of the holes were 
Shallow. Light shots were used, the heaviest charge 
being 2%4 sticks of 40% dynamite in a 4-ft. hole. For 
drill. into the shale, an ordinary 1%-in. bridge auger, 
with ibe worm filed off, was used. 


c. to c., were put in between the foundations of the old 
walls, These are shown in the cuts. 

All concrete was mixed on the surface and (by wheel- 
barrows and spouts) run into place by gravity. When- 
ever possible, the concrete under the old tunnel was 
wheeled in and dumped from the roof for the side walls. 
In other places it was dumped into a car and run down 
to the forms and shoveled in. In every case both-sides 
were filled at once and kept at the same level. 

In the east end, where the excavation was the deepest 
and the risk the greatest, a complete 10-ft. section of 
the new side walls and roof was completed and allowed 
to set before undermining the adjacent sections. The 
excavation for this section was made 12 ft. long, and 
all longitudinal rods were cut in 12-ft. lengths, allowing 
1 ft. to project through the forms to bond on to the next 
section. 

At Washington St. a station was located; and to provide 
width for the necessary platforms, the cross section was 


changed to a 33-ft. three-centered arch. This was rein- 
forced with two rows of %-in. bent bars, 7 and 9 ins., 
ec. to c., and %-in. longitudinal rods 12 ins. c. to c., the 
arch ring being 15 ins. at the crown. The concreting 
of this arch was brought up to the spring line and al- 
lowed to set, and the balance of the concreting was car- 
ried on continuously until the entire arch was com- 
pleted. 

From the station east we expected to find a poor foun- 
dation, and provided for the same by putting in rein- 
forced concrete beams below subgrade from one founda- 
tion to the other, forming a sort of a gridiron. This 
was done in earth for about 60 ft., and then an old fill 
Was encountered, where it was almost impossible to get 
any foundation at all. So it was decided to make a com- 
plete concrete tube, and a solid 18-in. floor was laid, 
reinforced with old rails every 12 ins. This solid floor 
was necessary for about 200 ft. For the side walls of 
the open-cut approach, 18-in. batter walls, with slightly 
ornamental coping, was built. All reinforced rods used 
were corrugated bars, kept 3 ins. from the face of the 
forms, 

The contract was taken by the General Construction 
Co., of Kansas City; R. W. Waddell, M. Am. Soc. C. E., 
General Manager. The price was a lump sum of 
$150,000. Excavation was pushed day and night. No 
attempt was made to get an exceptionally fine finish on 
the walls, as speed of construction consistent with 
strength and safety was the great object. No concrete 
work was done at night. The railway company’s track 
laying gang and overhead men followed close on the 
concrete work, and track was being laid in one end as 
forms were going out of the other. On April 14, 1904, 
the new tunnel was opened for traffic; 7 months 14 
days from the date of commencement. The work was 
done in connection with general street railway work 
for the Metropolitan Street Ry. Co., of Kansas City, un- 
der the supervision of Ford, Bacon & Davis, engineers, 
of New York; Mr. C. N. Black was engineer in charge 
of the Kansas City office. 


HUMAN LIFE TOLL IN THE TRANSVAAL. 


The most casual reader of one of the monthly 
reports of statistics of the Mines Department 
of the Transvaal—issued by the Government 
Mining Engineer’s Office at Johannesburg, S. A.— 
will be apt to “sit up and take notice’ when he 
reaches the page of data concerning accidents. 
Our American railways have an international— 
and deplorable—distinction in the magnitude of 
their annual tax upon the lives of traveling 
humanity; here will be found figures which, for 
so small a portion of the world’s surface as that 
known as the Transvaal, compare most favorably 
(!) with our own annual railway mortality 
records, 

The accident statement of the report for 
March, 1907, recently received, is a record one 
among reports of the twelve months ending 
March 31. One reason for this preéminence is 
that it includes the figures of the accident at 
the Driefontein Consolidated Mine in the Wit- 
watersrand Area, by which six white men and 
54 natives were killed, and one white man and 
two natives injured. In this connection it is 
pertinent to note that the number of whites 
killed and injured forms a very small percent- 
age of the total—due, of course, to the fact that 
natives and Chinese make up the majority of 
the laboring force. 

The gold mines appear in the accident state- 
ment as leaders in the mortality record; out of 
a total of 133 accidents of all kinds for the month 
the Witwatersrand gold mines scored 111, and 
124 out of 132 total killed—94%—and 86 of 
100 injured—86%—stand against them. A refer- 
ence to the labor statement, earlier in the re- 
port, will show the reason for this apparent pre- 
eminence in gold mining as a “killer’; over 
184,000 out of a total of 209,000—all classes of 


TABLE OF ACCIDENT TOTALS IN THE TRANSVAAL. 


Killed 
Number of Colored 
Month. Accidents, White. and Chinese. 

1906—April,.... 5 120 3 68 
154 8 82 
June. 146 6 58 
July. 147 7 54 
August.... 141 4 50 
Septem ber 134 7 61 
October.... 126 6 67 
November. 134 7 58 
December. 109 3 55 
1907—January .. 162 9 78 
February.. 114 7 45 
March..... 133 12 120 
Totals...... 1,620 79 796 


Colored Total Killed 

Total. White. and Chinese. Total. ana Injured. 
71 9 79 SS 159 
90 17 91 108 198 
64 16 100 116 180 
61 20 — 100 120 1s! 
54 19 ms. 92 111 165 
6S 19 80 167 
73 26 68 167 
65 20 85 105 170 
5S 68 8 143 
87 322 4 102 124 211 
2 11 81 133 
132 15 35 160 333 
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mines and labor—are employed in gold mining, 
and of the 184,000 the Witwatersrand gold mines 
employ over 174,000, or about 95%. 

To enable comparison of the March total with 
other months of the twelve which March com- 
pleted, totals for those twelve months are tabu- 
lated herewith. 

In the gold mines in South Africa, hoisting is 
done from such enormous depths that cable 
breakage is a not infrequent cause of disaster. 
At a recent meeting of the Transvaal Institute 
of Mining Engineers, a device was shown for 
detecting electrically any reduction, through 
wear, in the cross-sectiona] area of wire ropes. 

It is understood that the Rope and Safety 
Catch Commission purpose trying this device in 
practice; we shall give in a later issue further 
details of its method of operation. 


BENDING RAILS BY MACHINERY. 


In laying rails it is usual to bend to the proper 
curve all rails for curves of more than 2° or 3°. 
This work is usually done by hand, but with 
heavy rails and numerous curves to be provided 
for, this is tedious and expensive work. In only 
a few cases, however, has machinery been em- 
ployed to facilitate the process, but we have 
recently received particulars of some interesting 
work of this kind. 

On the Franklin & Clearfield Ry. (a branch of 
the New York Central & Hudson River Ry. Sys- 
tem in Pennsylvania) the maximum curvature 


Curving Rails by Power; Franklin & Clearfield Ry. 
(New York Central Lines.) 


is 6°, and in laying new 80-lb., 33-ft. rails the 
rails are bent for all curves of over 2°. The 
device used is the roller-bender made by Petti- 
bone, Mulliken & Co., of Chicago, in which the 
rail is held on the outside by rollers at the ends 
of a yoke, while a third roller at the middle of 
the yoke bears against the inside of the rail and 
is adjusted to give the proper ordinate for the 
desired curve. This middle roller is ordinarily 
turned by a socket wench with a long crank 
handle, although occasionally a horse may be 
attached to a long sweep fitted in place of the 
crank handle. In curving rails by hand on this 
road, 12 men turned out 44 rails per day, at a 
cost of 50 cts. per rafi. 

In order to increase the output and reduce the 
cost, the plan was adopted of pulling the rails 
through the machine by a cable, and a 20-HP. 
double-drum hoisting engine was installed at 
the rail stock yard for this purpose. The cable 
has a snatch hook to engage with one of the bolt 
holes, and the rail is pulled from the stock pile 
to the machine (which is anchored in place), and 
then pulled through the rolls. The operation of 
curving consumes from five to seven seconds. 
When the rail has been pulled through, it is op- 
posite the pile of curved rails. The hook is then 
taken off, and the rail is hoisted onto this pile 
by a cable which leads from the second drum of 
the engine to a gin pole at the back of the pile. 

In this way from 175 to 225 rails are curved 
per day, at a cost of 35 cts. per rail. To facili- 
tate the work, it has been found advantageous 


to move the bender and engine from pile to pile 
as each pile of rails is treated. The work is 
clearly illustrated in the accompanying cut. The 
men in the foreground are standing at the bend- 
ing machine and a rail has been partly pulled 
through the rolls. When pulled clear through, 
the rails are hauled up the skids onto the pile 
as already described. For the photograph and 
information we are indebted to Mr. R. D. Tyler, 
Division Engineer, Franklin, Pa. 

A different method, used on the Nashville, 
Chattanooga & St. Louis Ry., was described in 
our issue of May 31, 1906. Here the same style 
of bending machine was used, but the middle 
roll was driven by gearing from an S8-HP. 


-gasoline engine. The output was given as aver- 


aging 100 rails per day and 20 cts. per rail, as 
against 50 rails per day and 35 cts. per rail when 
operating the machine by hand. This plant was 


mmstalled at the yards, but it was suggested that 


it might be mounted on a car, with rail-loading 
devices to handle the rails to and from the car. 


NOTES FROM ENGINEERING SCHOOLS. 


WISCONSIN STATE MINING SCHOOL.—The 
Wisconsin State Legislature has appropriated 
$30,000 for the establishment of a mining school 
at Platteville. 


UNITED STATES MILITARY ACADEMY.— 
The Board of Visitors has recommended a general 
revision of the curriculum, on the ground that it 
is not broad enough. The board states that it 
was necessary at first that the courses should be 
extremely technical, as there was no opportunity 
for post-graduate, military or engineering in- 
struction. Such post-graduate courses have been 
successfully maintained for a few years, and this 
board maintains that the cadet should leave the 
academy with a general culture similar to that 
acquired in the best American colleges. 


Y. M. C. A. EDUCATIONAL DEPARTMENT. 
—From October to June an evening course will 
be given in practical steam engineering, cover- 
ing two years, at the Y. M. C. A. Building, 215 
West 23d St., New York City. The first-year 
subjects include mathematics, physics, chemis— 
try, heating and ventilating and boiler and en- 
gine construction. The second year is devoted to 
details of construction, erection and operation of 
various types of engines, boilers, pumps, con- 
densers and auxiliary apparatus. Complete in- 
formation may be obtained from Mr. B. B. Farns- 
worth, at the above address. 


U. S. NAVAL ACADEMY.—tThe report of the 
Board of Visitors recommends that a new de- 
partment for the study of electricity and its prac- 
tical applications, with a naval officer in charge 
who shall be thoroughly familiar with electrical 
apparatus for marine uses. The report em- 
phasizes the need of a requisite number of in- 
structors, an adequate laboratory equipment, and 
sufficient allotment of the midshipmen’s time. 

COLORADO COLLEGE.—The Engineering 
School of this college has received the sum of 
$12,000, to be expended immediately on additional 
equipment of the engineering laboratories. The 
donor is Gen. William J. Palmer, formerly presi- 
dent of the Denver & Rio Grande R. R. and the 
Rio Grande Western Ry. 4 


OXFORD UNIVERSITY, ENGLAND. — The 
proposition to institute a School of Engineering, 
as a part of Oxford University, is arousing great 
discussion in England. The opponents of the 
plan are outspoken and vigorous, while the de- 
fense is equally warm. The contention is shown 
in an extract from an editorial in the London 
‘Engineer, July 12: 

There can be little doubt that a chair of Engineering 
will be established at Oxford. It is hardly possible for 
the Chancellor, and for those who have worked with 
him, to retrace their steps, and it is improbable that any 
external pressure could affect the issue. The time for 
differences on matters of principle has passed; engineer- 
ing, however much the opinion of many members of the 
University may be opposed to it, is to be taught at Ox- 
ford, and it behooves us all to see that, since it must 
be taught, it is well taught. 

The science of mechanical engineering has been 
taught for many years in a small way at the 
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Millard Laboratory. In view of this fs the 
present proposition seems less radica] t} the 


current discussion would indicate. 
The proposed chair is to be called one En- 
gineering Science in distinction to one o° 


neering. Only principles and such app! = 
will be taught as may be learned from ure, 
text-book and light laboratory instruction. here 
will be no workshops or heavy plant. hile 


practical shop and field experience is he] 4 pe 
of great value, yet the Oxford engineeri; 


stu- 

dent must gain this during the long vaca y or 
after graduation. 

Judging from the editorial just quoted is 

believed in England that the Oxford en. cers 


will differ from the graduates of other s: tific 
schools in a few important ways. For in. ince 
it is expected that he will have all the p: ujiar 
qualities, coming from the University 
tions, which have long been attributed to © <forg 
men. Moreover, the positions in life of most 


Oxford students has been such that it i« ex- 
pected that Oxford engineers will be able se- 
cure important and responsible positions t! ugh 
a considerable social and political influence, «hich 


poorer men or those with less noted conne: tions 
could not command. 


THE HELL-GATE BRIDGE PLANS WERE 
proved by the Art Commission of New York City a short 
time ago. According to the plans, the central feature 
of the bridge was to be a 1,000-ft. arch, carrying a 
four-track deck about halfway between the abu'ment 
and the crown level, as illustrated in our issue of May 
30, 1907. Special architectural development was em- 


bodied in the plans; its principal feature, as concerns 
the arch, was a pair of immense piers or pylons at either 
end of the arch, rising far above the floor level, and ap- 
parently providing the impression of massive abut- 
ments to take the arch thrust. The Art Commission 


does not like these pylons. Its committee reported: 


Had these plans been purely structural and had the 
treatment of this bridge_in all its parts been strictly 
utilitarian your committee would nevertheless have 
recommended the approval of the plans, though they 
would have regretted that this opportunity for artistic 


treatment had not been availed of. It has been at- 
tempted, however, to give decoration to the towers and 
to the bases of the towers. This attempt has not, in the 
opinion of your committee, been satisfactory from an 
artistic point of view. Your committee cannot approve 
of these decorative features, as they would have been 
ready to approve a strictly utilitarian construction, or, 


better still, a scheme of ornamentation which would seem 
to them artistic and appropriate. They therefore recom- 
ment disapproval of the plans without prejudice to their 
resubmission with a different treatment of their towers 
and their bases. 

The Commission affirmed these sentiments of its com- 
mittee and rejected the plans. The bridge proposed is 
intended to carry the New York Connecting R. R., a sub- 
sidiary corporation of the Pennsylvania R. R., from Long 
Island to the mainland at Port Morris, connecting the 
Long Island R. R. and the Long Island extension of the 
Pennsylvania R. R. with the New York, New Haven & 
Hartford Ry. The plans were developed by Mr. Gustav 
Lindenthal, as engineer, with the architectural coopera- 
tion of Mr. Henry Hornbostel. 


THE PHILADELPHIA FILTRATION CONTRACT 
scandals became a matter of history with the award, on 
July 22, 1907, of over $2,000,000 to James P. McNichol 
and his associates in contracts and sub-contracts. This 
award was made by a referee agreed upon by the city 
authorities and the contractors. 

In general, the referee holds that ‘‘there is no evidence 
of fraud, conspiracy or dereliction of duty on the part ot 
the contractors or any ex-city official in connection with 
the award or execution of the contracts, with the excep- 
tior that a certain contract awarded to the McNichol 
interests, while Mr. McNichol was a member of cy coun- 
cils, was illegal. The profits on this contract ($51,300), 
notwithstanding the fact that Mr. McNichol transferred 
his interests in it to his wife before the contract was 
carried out, are forfeited to the city. The concea|ment of 
this transfer, however, is held to be no fraud or con- 
spiracy. The only other financial gain to the city, a5 4 
result of the litigation and final arbitration, is the award 
to the city of $5,700 for ‘“‘pipe borrowed” from th: city by 
the contractor. It should be understood that the decisio® 
of the referee, although terminating the controversy 12 
question, is in no sense a court decision, but it was made 
by an ex-Judge of the State Supreme Court. Those inter 
ested in the details of the report of the referee an find 
them in the Philadelphia daily papers for July ~’ 


THE COLLAPSE OF A BUILDING at 120 Franklin 
St., Chicago, occurred on July 23, owing appsrently 
overloading of the floors. It was 9 six-story warehouse 
structure, and as the result of am inspection by ‘1 build- 
ing commissioner last year the occupants were notified 
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.. the foor ads should not exceed 125 Ibs. per sq. ft. 
to eports made after the failure the loads 
upon them were considerably higher. 


> 


THE BREA » IN THE COLORADO RIVER is reported 
a: paving be permanently closed on July 22. The river 
~. prought oder control, as many of our readers will 
a member, Sone months ago, after a comparatively brief 
J , by the Southern Pacific R. R. Co. (see 
eb. 21; another article on this work was 
ur issue of May 16). Many will also re- 
President Roosevelt called upon Mr. E. H. 

sident of the Southern Pacific, to close 

is stated that the railroad has expended 

0 on the work, and that future control 
,as been turned back to the California De- 


THE TAUDRN TUNNEL in the Alps was broken 
ough on July 21, The tunnel is 27,965 ft. long. Where 
‘se nature of the rock requires, which is only on less 
aan 20% of the total length, it is lined with masonry. 
sachine drilling with Brandt rotary hydraulic drills, and 
band drilli were used. Recent reports give the ad- 
loa of the (bottom) headings for April as 370 ft. for 
‘ye north heading and 427 ft. for the south heading; and 
or May, 1007, a8 296 ft. in the north and 456 ft. in the 
z sth heading. The rock penetrated was generally a 
»mewhat metamorphosed granite. 


> 


4 BARGE CANAL CONTRACT WAS SUSPENDED by 
ne Superintendent of Public Works of New York State 
, July 25. He has announced that the progress made 
on Contract No, 2 by the Ferguson Contracting Co. was 
+ satisfactory, aS less than a quarter of the contract 
york had been done in over two years. An extension of 
ime to Oct. 15, 1908, had been granted the contractor. 
However, State Engineer Skene has reported his belief 
that the contractor would be unable to complete his con- 

t by that time, and the contract, which was for 
something over $800,000, has therefore been suspended. 
44000 HP. ELECTRIC LOCOMOTIVE has just been 
mpleted by the Westinghouse Electric and Manufac- 
wring Co., of Pittsburg, Pa. The locomotive was - de- 
sened to suit the conditions to be obtained in the Penn- 
syivania Tunnels under New York City. Between the 
wanels and outside levels it will be necessary to establish 
mountain grades on which the traffic must be 
handled at high speed. This has developed the neces- 
ty of using a locomotive more powerful than heretofore 
built of any type. Im the preliminary tests alternating 
went was taken from overhead conductors at 11,000 
ts, single phase. Further details of the tests and 
iesign are not at this time available. It is understood 
bat this locomotive is built in competition for the 
Pennsylvania Tunnel contracts. 


ring 


> 


ASPECIAL TRAIN on the Bessemer & Lake Erie R. R. 
lided head-on with an engine running light, on July 
5, in Greenville, Pa. The conductor was killed and six 
persons severely injured. 


ap 


FIFTEEN PASSENGERS WERE INJURED in a wreck 
ut Neelyville, Mo., on July 23, on the St. Louis, Iron 
Yountain & Southern Ry. -The train was derailed, and 
wme cars overturned. It is thought that a broken shoe 


ma tourist car worked loose and dropped on the rails. 


A REAR-END COLLISION occurred on July 23 on the 
Philadelphia & Erie division of the Pennsylvania R. R., 
ar Ferney, Pa. A fast passenger train ran into a 
Night, injuring about a dozen persons. The collision 
«curred in a dense fog. 


a 


AFREIGHT ENGINE STRUCK A PASSENGER TRAIN 
the Southern Pacific Ry., near San Antonio, Tex., on 
‘ly 2, wrecking the private car ‘“‘Southwest,”’ filled 
¥ Illinois and Missouri homeseekers. Every passenger 


4 ae car was injured, though no other cars in the train 
vere damaged. 


IV A FREIGHT WRECK on the Erie R. R., on July 
= near Aurora, Ohio, seven men were injured; it is 
‘pected that two will die. A tire came off a wheel on a 
‘wich engine coupled on at the head of the train, and 
‘2 locomoiives were overturned and the train piled up. 


ATANK CAR FILLED WITH NAPHTHA capsized in a 

“rehandise freight train on the Wabash R. R., near 
“ Claire, Mich., on July 25. Three men were killed 
resulting explosion. 


BLEW UP while drawing a Wabash 
freig)’ train near Simcoe, Ont., on July 26. Two 
“38 train crew were killed and one fatally injured. 


_XPLOS|\.’ OF A LOCOMOTIVE on July 18 on the 


~ “ne of ‘he Mexican Central Ry., near Linares, Mex., 
led the e: ineer, fireman and two brakemen. 


AN EXCURSION TRAIN on the Bessemer & Lake 
Erie R. R. was wrecked on July 27 at Isle Station, near 
Butler, Pa. Three persons were instantly killed and 20 
or more injured. Failure of a rail beneath the engine 
is the assigned cause. 


A WRECK ON THE SOUTHERN RY. at Shipman, Va. 
(near Charlottesville), killed two persons and injured 13 
on July 27. Train No. 36, northbound, ran into a split 
switch and derailed and wrecked the engine and two 
cars. Malicious tampering is believed responsible for the 
split switch; a freight train had passed it safely 45 min. 
before the wreck occurred. 


> 


AN ATTEMPT TO WRECK the Pocono Flyer on the 
Pennsylvania R. R., near Harmony, N. J., occurred on the 
night of July 28. Ties had been piled on the rails, and 
the engineer saw them barely in time to stop the train 


as it struck them; the pilot was smashed and a cylinder 
head blown out. 


> 


ANOTHER SERIOUS COLLISION occurred on the 
Cleveland & Southwestern Electric Ry. on July 24. Car 
No. 123, one of the two involved in the Memorial Day 
wreck, ran into a siding on which another car was stand- 
ing—near Elyria, within a half mile of the scene of the 
previous wreck. Three persons were badly injured and 
about twenty less seriously. 


CARELESSLY WRITTEN TRAIN ORDERS, it is main- 
tained by the crew of the freight train involved, were 
responsible for the bad Pere Marquette wreck in Michigan 
on July 20. Minute examination of the order sheets by 
General Superintendent Trump, it is reported, showed 
from the careless alinement of the figures with the names 
of the stations that the crew’s contention is probably 
justified. The Safety Appliance Board, now operating by 
authority of the Interstate Commerce Commission, will 
investigate the wreck through Prof. Mortimer E. Cooley, 
Dean of the Department of Engineering at the University 
of Michigan, Chairman of the Board (see Eng. News, 
July 18, p. 72.) Correspondence on file with the Inter- 
state Commerce Commission shows that the Pere Mar- 
quette R. R. is not equipped with the block system. 


THE STEAMER ” FRONTENAC” BURNED on Lake 
Cayuga, N. Y., on July 27, and nine lives were lost. All 
were women and children, and perished by drowning. The 
boat was an old side-wheel, double-decked craft which 
has run on the lake between Ithaca and Cayuga for 25 
years; she was built in 1866. The fire started in the 
engine-room and, under a strong wind, spread rapidly. 
There were 50 passengers on board. 


A DISPATCH FROM COLON, PANAMA, reports the 
land about Lion Hill, ten miles from the town, to have 
sunk on July 30. Train service on the Panama R. R. 


was interrupted. It is not thought that the canal will be 
affected. 


> 


A REMARKABLE CANAL BREAK occurred in the 
Erie Canal at Syracuse, N. Y., on the afternoon of July 
30. The canal crosses Onondaga Creek on a series of 
masonry arches. A leak developed in the canal bottom 
on this crossing, and soon after a section of the bed 
broke through, carrying down four canal-boats and in- 
cidentally wrecking parts of two factory buildings ad- 
joining the canal. The canal level here is five miles 
long. Traffic is interrupted until the break can be re- 
paired. 


A REINFORCED CONCRETE TERMINAL WARE- 
house has recently been completed at Newark, N. J., to 
facilitate the handling of the freight coming into that 
city on the New Jersey Central R. R. Trains are run 
directly onto the ground floor of the building where con- 
tents are unloaded and lifted by a complete elevator sys- 
tem, consisting of 14 elevators and eight gravity convey- 
ors, to various floors where they are either unloaded di- 
rectly for transportation or stored for future use. The 
structure is 370 x 140 ft. in plan and six stories high 
and contains over 370,000 sq. ft. of floor area. Fifty 
freight cars can be accommodated on the tracks inside the 
building and there is room for the storage of 1,200 car- 
loads of freight. : 


A WATER HARDENING PLANT forming a part of 
the water-works of Bradford, England, was described 
by Mr. James Watson before the recent engineering con- 
ference held under the auspices of the Institution of Civil 
Engineers. The water drawn by Bradford from the 
Thornton Moor drainage area comes in part from peaty 
and boggy land. Some 17 years ago it was found that 
the water was acid at times, particularly after floods, 
and that it had a solvent action on lead. It was also 
found that treating the water with 3 grains of ‘“‘chalk”’ 
per imperial gallon neutralized the action of the water. 
This has been practised with success for 16 years. The 
“‘chalk’’ is added in the form of milk of lime, after which 
the water is passed through sand filters at the rate of 380 
to 400 Imp. gals. per sq. yd. per day (2,207,000 to 2,- 
323,000 U. S. gals. per acre.) 


A CONCRETB DIKE extending along the Ohio River 
throughout the flood district in Allegheny County, Pa., 
to do away with flood damage, is under consideration by 
Mayor Kirschler and Director of Public Works Swan, of 
Allegheny. The cost of such a dike, 30 ft. high and 20 
ft. wide at the top, using for the concrete gravel to be 
dredged from the bottom of the river, is estimated at 
$5,000,000; most of this would be expected from the 
property owners along the river. 

Taking gravel from the bed of the river will not only 
prove an economy in construetion, but will also widen 
and deepen the channel. 


PANAMA CANAL PROGRESS for June, 1907, is re- 
ported as follows: Excavation in Culebra Division, 624,- 
600 cu. yds., all from canal prism proper (as compared 
with 669,400 cu. yds. for May, 1907, and 207,800 cu. yds. 
for June, 1906); average per shovel, about 16,000 cu, yds. 
The rainfall during the month, distributed over 24 days, 
was 13.3 ins., about twice as much as for June, 1906. 
Excavation at Gatun, 75,000 cu. yds. Dredging in canal 
prism, 81,400 cu. yds. Locomotives in service, 141; 62 
mi. of new track were laid and 3% mi. of old track were 
removed. The total working force, exclusive of employees 
of the Panama Railroad, was 23,327. The Sanitary De- 
partment, covering both the commission forces and the 
railroad forces, reports 91 deaths. Of these 72 were 
among the 29,000 colored employees, 4 among 4,300 Amer- 
ican whites, and 15 among 6,500 whites other than Amer- 
icans. This is a decrease from the 96 deaths reported 
for May. There is a similar decrease in the deaths from 
pneumonia (30 against 33) and typhoid fever (8 against 
13). There were no typhoid deaths among the white 
employees. There were no deaths whatever among the 
1,200 white women and children living in Commission 
quarters in the Zone. 


THE NEW YORK ELECTRICAL SHOW at Madison 
Square Garden, New York City, will be open from 
Sept. 30 to Oct. 9. It is expected that all kinds of elec- 
trical apparatus, from the smallest incandescent lamp 
to heavy generating machinery, will be exhibited by all 
the prominent electrical manufacturing concerns of this 
country, as well as by a few foreign firms. Madison 
Square Garden will be blocked out by three avenues, 
to be called Edison, Westinghouse and Franklin, and 
by three cross streets, The interior and exterior of the 
building will be profusely decorated with incandescent 
lamps. 


THE NEW CHANNEL FROM BALTIMORE HARBOR 
to deep water in Chesapeake Bay, under construction 
under the supervision of Col. Richard L. Hoxie, Corps of 
Engineers, U. S. A., M. Am. Soc. C. E., is the text of a 
part of his report to the War Department for the year 
ending June 30, 1907. The work is about two-fifths com- 
pleted, and indications are that by the end of 1909 Balti- 
more will be provided with a channel 35 ft. deep, 600 ft. 
wide and 23 miles long. The project was adopted by 
Congress on Mar. 3, 1905, and work was begun on July 
5 of the same year. Two clam-shell and two suction 
dredges are at present engaged in the work. The orig- 
inal depth of the channel prior to 1853, before any op- 
erations were begun by the Government, was 17 ft., with 
@ mean range of tide of a little more than 1 ft. 


THE 30-FT. SHIP CHANNEL under construction from 
Philadelphia to the sea, on which exceptional progress 
was made during the year ending June 30, 1907, is ex- 
pected to reach completion some time next year. Major 
J. C. Sanford, Corps of Engineers, U. 8S. A., who has 
had the supervision of the work, on July 10 sent a re- 
port to the War Department at Washington for the 
“fiscal year ending June 30, showing the immense amount 
of improvement work done. Up to June 30, 1907, the 
sum of $4,936,550 was spent in the work of dredging 
and of constructing bulkheads for the reception of 
dredged material and to act as training Walls to direct 
the currents. Over 35,000 ft. of bulkhead has been 
built, and 30-ft. channel aggregating 76,000 ft. in length 
has been dredged. The greatest draft of water that 
could be carried at mean low-water on June 30, 1907, 
over the shoalest part of the river, below Philadelphia, 
was about 23 ft. The dredging of this part of the chan- 
nel to 30 ft. has recently been begun. It is proposed to 
apply the available funds to completion of the project 
and maintenance of the already dredged channel. This 
will include widening of the channel beyond 600 ft. at 
the bend below Philadelphia, as well as dredging and 
rock removal in other sections, 


4 


STREET RAILWAY CAR-HOUSES are to be reported 
on at the coming meeting of the American Street and 
Interurban Railway Engineering Association in October, 
1907. The report will be prepared by a committee on 
operating and storage car-house designs. Mr. Fred. N. 
Bushnell, of the Stone & Webster Engineering Corpora- 
tion, 15 Exchange St., Boston, is one of the members of 
the committee. The report will ‘‘consist of a compila- 
tion of plans and synopsis of specifications of some of the 


wae 
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more recent types”’ of car-houses. Besides specifications, 
the committee requests descriptions of such houses, and 

also drawings or photographs showing front elevation, 

drawings showing plan of tracks, pitroom, etc., cross- 

section of walls, roof and pits and detail drawings of 

special features. 


FIRE INSURANCE LOSSES BY STREET RAILWAY 
companies are to be investigated in detail by the 
Committee on Insurance of the American Street and 
Interurban Railway Association (Bernard V. Swenson, 
Secretary, 20 West 30th St., New York City). The com- 
mittee has prepared a blank for use by the various mem- 
bers of the Association in reporting, for the years 1901 
to 1907, inclusive, the amount of insurance carried, 
premiums ‘paid and average rate of insurance per $100, 
contributions to insurance fund, losses incurred and 
amounts received. Further particulars bearing upon fires 
are included in the inquiry, such as the cause of fire, 
protective devices used, and reductions in rates secured 
during the last three years. In a report which will be 
found in the Proceedings of the Association for 1906, the 
committee named above submitted a ‘‘complete resumé 
of insurance matters so far as they affect street and 
interurban railways."’ The report showed material re- 
ductions in the rates of a number of companies during 
the past three years, as a result of the work of the com- 
mittee. 


COMPLETION OF THE SECOND SIMPLON TUNNEL 
was recommended to the Swiss Legislature by a commit- 
tee delegated to examine the report of the State Rail- 
ways. The Simplon, it will be remembered, was pro- 
jected to have two single-track tubes, of which the second 
was for the present to be put through as a heading only, 
giving facilities for ventilation, drainage, etc., and per- 
mitting subsequent full excavation when traffic needs 
would call for it. The original contract provides that 
the completion of the second tunnel, if ordered before 
Feb. 23, 1908, may be made part of the first contract, and 
the committee recommends that this be done. 


THE NEW TURBINE LINER “CREOLE,” the first 
large American turbine steamship, was placed in com- 
mission on July 9 by the Southern Pacific Co. She 
left New York on July 14 for her maiden trip in the 
New York-New Orleans service, 

e “‘Creole’’ was built by the Fore River Shipbuilding 
Co., and is one of three vessels of her size and type just 
added to the company’s coastwise fleet; she is the only 
one of the three that is turbine driven. 

She is 440 ft. long, 57 ft. beam and 10,600 tons dis- 
placement, and has a speed of 18.5 knots per hour, with 
a cargo of 4,500 tons. She has 152 state-rooms and 
can accommodate 250 steerage passengers, 


THE COAL CONSUMPTION OF TURBINE STEAMERS 
is a matter of special interest, and at a recent meeting 
of the Institution of Civil Engineers, of England, par- 
ticulars were given of the turbine steamer ‘‘Virginian’’ 
of the Allan Line, running between Liverpool and Mont- 
real. In a series of voyages it has averaged 17.2 to 17.65 
knots at an estimated power of 12,700 Ind. HP. The 
average coal consumption was 1.30 lbs. per Ind. HP. for 
the propelling machinery alone, 1.42 lbs. including the 
auxiliary machinery, and 1,507 Ibs., including also the 
electric light machinery. 


THE SOUTH AMERICAN TRANS-CONTINENTAL 
Railway, which is to connect the Atlantic and Pacific 
Oceans via Argentine and Chile, is making excellent 
progress. It has been recently reported that that part 
of the road which is located in Chile is well advanced. 
As much work has been accomplished in the last six 
months on the tunnel through the backbone of the Andes 
as had been done in the previous 18 months. At the 
present rate the tunnel, which is at an altitude of 11,500 ft. 
and is about 2% miles in length, should be completed by 
May 1, 1909. This will be the first place at which the 
Andes have ever been crossed by a railway. 


A NAVAL REPAIR PLANT, whereby minor damages 
to the vessels of our navy on long cruises may be re- 
paired without recourse to a navy yard, is a renewed 
proposition in naval circles. It has been proposed to fit 
out the ‘‘Culgoa,’’ a supply ship, at the New York Navy 
Yard for this purpose. 


VANADIUM STEEL FOR BIG GUNS is being experi- 
mented with by the Navy Department. Its toughness is 
thought to be a valuable asset in such work, and also 
in armor manufacture when used in conjunction with 
backing of softer, though tough, steel. 


THB PROHIBITION AGAINST CARRYING petro- 
leum through the Suez Canal, which has béen in 
force séveral years, has been removed according to 
Consul-General R. J. Wynne, of London. This conces- 
sion means much to European consumers, as about 250,- 
000 tons are annually brought from Borneo and Sum- 
atra. 


PERSONALS. 


Mr. C. M. Colburne has been appointed Chief Engi- 
neer of the Manitoulin & North Shore Ry. at Sault Ste. 
Marie, Ont. 

Mr. B&B J. Govern, Assistant Engineer of Bridges and 
Buildings for the Buffalo, Rochester & Pittsburg Ry., 
has resigned. 

Mr. C. L. Peterson has been made Chief Engineer of 
the electric power stations of the New York, New Haven 
& Hartford R. R. 

Mr. W. J. Eck was recently appointed Electrical En- 
gineer for the Southern Ry. at Washington, to succeed 
Mr. G. W. Johnston. 

Mr. M. H. McLeod, former Chief Engineer of the 
Canadian Northern Ry., is now General Manager with 
headquarters at Winnipeg. 

Mr. H. T. Hulst has been appointed Chief Engineer of 
the Marquette Range mines of the U, S. Steel Corpora- 
tion, to succeed Mr. Andre Formis. 

Mr. V. E. Ohl has resigned as Chief Engineer for the 
Tennessee Coal, Iron & R. R. Co., having been ap- 


‘pointed City Engineer of Ensley, Ala. 


Messrs. Henry S. Washington, and J. Volney Lewis, 
M. Am. Inst. M. E., have opened offices at 95 Liberty St., 
New York City, as consulting geologists and mineral- 
ogists. 

Mr. A. S. Blanchard has resigned as Manager of the 
steel-casting department of the Wellman-Seaver-Morgan 
Co., of Cleveland, to become Assistant to the Vice- 
President of the Atha Steel Casting Co., of Newark, N. J. 

Prof. Arthur Maurice Greene, Jr., M. Am. Soc. M. E., 
has left the Chair of Mechanical Engineering at the 
University of Missouri to take charge of the correspond- 
ing department at the Rensselaer Polytechnic Institute, 
Troy, N. Y. 

Mr. F. E. Butcher, formerly Manager of the foreign 
Sales department of the Kilbourne & Jacobs Mfg. Co., of 
Columbus, Ohio, has been elected Vice-President and 
General Manager of the American Concentrator Co., of 
Joplin, Mo. 

Mr. Hoge Gilliam, formerly Erecting Engineer at 
Philadelphia for the Westinghouse Electric & Mfg. Co., 
has been appointed Electrical Superintendent for the 
New York, New Haven & Hartford R. R., with offices 
at Stamford, Conn. 


Dr. David T. Day, of the U. 8S. Geological Survey, 
heretofore in charge of the Division of Mining and Min- 
eral Resources, has been relieved of duty at the head of 
that division and will devote his entire time to a study 
of the petroleum resources of the country. 


Mr. W. B. Causey, heretofore Engineer of Maintenance 
of Way for the Chicago & Alton Ry., has been appointed 
Superintendent of the eastern division of the same road, 
at Bloomington, Ill., to succeed W. L. Derr. Mr. Derr 
resigned to become General Superintendent of the New 
York City Ry. Co. 


Mr. J. 8S. Viehe, Assoc. M. Inst. E. E., has been 
appointed Electrical Engineer to the Federal Construc- 
tion Co., which is building the plant of the Rockingham 
Power Co., Rockingham, N. C. Mr. Viehe has been for- 
merly with the Southern Power Co., and also Chief En- 
gineer of the Greenville-Carolina Power Co. 


Mr. G. W. Talbot has resigned as General Manager and 
Treasurer of the Corvallis & Eastern R. R., at Port- 
land, Ore. The office of General Manager has been 
abolished. Mr. Geo. F. Nevins, former Auditor and Gen- 
eral Freight and Passenger Agent, becomes General 
Superintendent, with headquarters at Albany, Ore. 


Mr. J. F. Collins, formerly Superintendent of Rail- 
ways for the Toledo Rys. & Light Co., has been ap- 
pointed Manager of Railways with entire charge of 
transportation. Mr. C. R. McKay, who recently came 
from Cincinnati to Toledo to succeed E. J. Bechtel as 
Superintendent ot Light and Power, is made Manager of 
Light and Power. 


Mr. Geo. M. Wisner, M. Am. Soc. C. E., has been 
appointed Chief Engineer of the Chicago Sanitary Dis- 
trict (including the drainage canal and water power 
plants). He succeeds Mr. Isham Randolph, M. Am. Soc. 
Cc. E., who, as stated in this column on June 27, has 
resigned after 14 years’ service, but who will act as 
Consulting Engineer for the Sanitary District. Mr. 
Wisner has recently served as Assistant Chief Engineer 
of the District. 


The following appointments have been made by State 
Highway Commissioner Hunter, of Pennsylvania, under 
the recent reorganization act passed by the Legislature: 
Deputy Commissioner, R. D. Beman, of Meadville; Assist- 
ant Commissioner, G. W. Ensign, of Warren. Engineers, 
Cc. F. Hamilton, of Franklin; F. F. Hallam, of McKees- 
port; C. W. Bosler, of Hollidaysburg; E. D. Garrett, of 
Downington; G. H. Biles, of Philadelphia; J. R. Wilson, 
of Washington; J. T. Gephart, of La ter; C. W. Hardt, 


of Camp Hill; A. W. Long, of Scranton; 8S. W. Jackson, 
of Meadville, and W. A. Wynn, of Pittsburg. Chief 
Draftsman, C, E. Douglass, of New Castle. 


T. F. Osborn, an engineer special, 
concrete work with Contractor Car! | dt, of 
Angeles, died in that city on July 20. ae ae 

John N. Gill, @ prominent contractor ¢ 
Philadelphia, died of cancer at his hor. 019 a" 
Broad St., on July 25. He was born P hiladelphis 
in 1856. 


Joseph W. Zipperlein, Assoc. M. Am. © 


Telnforceg 


President of the Wm. G. Hartranft « blag 
Philadelphia, died on July 22 after a shoo \\inoss a, 
home in Ashbourne, Pa. _ 

Wm. H. Story, for 35 years a city sur of Brook 
lyn, N. Y., died on July 25 at his hom a: No. oy, 
Albemarle Road, Flatbush. He was bor Brook = 
in 1834, and was educated at the Erasmus Academy, 
He was an expert on the Brooklyn wa ipply oe 
tem, and had charge of the laying out of Woodly, 
Cemetery and other large tracts, ‘ 

Wm. Hamilton Russell, architect, of the orm of Clin- 
ton & Russell, 32 Nassau St., New York © y, dieg “a 
cently while traveling in Europe. In 187s was grad 
uated from Columbia University, and sho thereafter 
entered the office of his great-uncle, Ja Renwick, 
the designer of St. Patrick’s Cathedral Was soon 
admitted to partnership in the firm, th: known as 
Renwick, Aspinwall & Russell. Later he became asso- 
ciated with Chas. W. Clinton. 

Albert Francis Hall, M. Am. Soc. M. E., Constructing 


Engineer with the Geo. F. Blake Mfg. Co.. of Bostop 
died at Somerville, Mass., on July 22. He was born there 
in 1845. He entered the Massachusetts Institute o 
Technology at its opening, graduating with its firs: 
class—numbering ten—in 1868; he was the only mechani- 
cal engineer in his class. He studied further in the 
polytechnic schools of Hanover, Germany, and upon his 
return to America after a long sojourn there he allied 
himself with the Geo, F. Blake Mfg. Co., with whom be 
has been associated ever since. In the early days of his 
career he taught mechanical drawing at the Massa- 
chusetts Institute of Technology. He leaves four chil- 
dren—a daughter and three sons. 


ENGINEERING SOCIETIES. 


COMING MEETINGS. 
INTERNATIONAL ASSOCIATION OF MUNICIPAL 
ELECTRICIANS. 
Aug. 7-9. Annual meeting at Norfolk, Va., Secy., 
Frank P. Foster, Corning, N. Y 
CANADIAN INSTITUTE OF ARCHITECTS. 
Aug. 19-23. First annual meeting at Montreal. Secy 
Alcide Chausse, Montreal. 
TRAVELING ENGINEERS’ ASSOCIATION. 
Aug. 27-30. Annual convention at Chicago, III. Secy., 
W. O. Thompson, Oswego, N. Y. 
MASTER CAR AND LOCOMOTIVE PAINTERS’ ASSO- 
CIATION. 
Sept. 10-13. Thirty-eighth annual convention at St 
Paul, Minn. Secy., A. P. Dane, Reading, Mass. 
NATIONAL IRRIGATION CONGRESS. 
Sept. 23-28. Fifteenth annual convention at Sacra- 
mento, Cal. 


NATIONAL ASSOCIATION OF RAILWAY COMMIS 
SIONERS. 


Oct. 8. Annual meeting at Washington, D. C. Secy 
4 A. Moseley, Interstate Commission, Washington 


AMERICAN STREET AND INTERURBAN RAILWAY 

ASSOCIATION. 

Oct. 14-18. Annual convention of this and affiliated 

associations at Atlantic City, N. J: Secy., Bernard 

V. Swenson, 29 West 39th St., New York City. 

AMERICAN STREET AND INTERURBAN RAILWAY 
ENGINEERING ASSOCIATION. 

Oct. 14-16. Annual convention at Atlantic City, N. J 

(See preceding item.) Secy., S. W. Mower, ns: 
western Traction Co., London, Ont. 


TRAVELING ENGINEERS’ ASSOCIATION.—Conven- 
tion headquarters (Aug. 27 to 30) will be at the Auditor- 
jum Hotel. Mr. F. F. Edwards, Mechanica! Engineer, 
with the Ohio Injector Co., 1437 Monadnock Block Chi- 
cago, is Chairman of the committee in charge of enter 
tainment of delegates. 

CANADIAN INSTITUTE OF ARCHITECTS.—This & 
sociation is young, having been organized only last April 
It ig an affiliation of several provincial associations, '* 
cluding the Architects’ Association of Ontarlo, and the 
Quebec Architects’ Association. An attendance of about 
200 delegates is expected at the convention. 

MEXICAN INSTITUTE OF MINING ENGINEERS.— 
A society under this name is to be organized along the 
lines of the American Institute of Mining Engineers 
The movement is an outcome of the meeting last year 
at Mexico City, of the International Geological Congres 
A committee has been appointed to draw uy 4 constite 
tion and by-laws. 

APPALACHIAN ENGINEERING ASSO”' ATION.—The 
summer meeting will be held at Newport Va., 
Saturday, September 7. The associatio’ eadquarter 


will be at the Hotel Warwick. ‘The Seo. ary, Mr ™ 
H. Mannakee, of Williamso¥ W. V2. © onds an 

the James 


vitation to all engineers: who may be sates 
town Exposition, at that time, to attend ‘< assoc 
sessions. 
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During a flood 
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